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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ruthenium compound, its diamine ligand and a 
method for the highly stereospecific production of an optically active alcohol in high yield by 
using the ruthenium compound as a catalyst. 

SOLUTION: The ruthenium compound is expressed by Ru(X)(Y)(Px)n1[R1 R2C*(NR3R4(-A- 
R5R6C*(NR7R8)] [X and Y are each independently H, a halogen atom, carboxy, hydroxy or a 
1-20C alkoxy; Px is phosphine ligand; R1 to R8 are each independently H, a (substituted) 1- 
20C alkyl or the like; A is a 1-3C alkylene which may contain substituents and ether bond or 
the like; the mark (*) represents an asymmetric carbon atom; and n1 is 1 or 2], the diamine 
compound is expressed by R1R2C*(NR3R4)-A-R5R6C*S(NR7R8) and the method for the 
production of the optically active alcohol comprises the asymmetric reduction of a condensed- 
ring ketone or an a-aminoketone with hydrogen in the presence of the ruthenium compound. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of 
the optical-activity alcohols characterized by carrying out asymmetric 
reduction of condensed-ring ketones or the alpha-amino ketones, using a 
ruthenium compound, the diamine compound suitably used as a ligand of this 
ruthenium compound, and this ruthenium compound as a dissymmetry 
reduction catalyst. 
[0002] 

[Description of the Prior Art] Optical-activity alcohols are useful as synthetic 
intermediate field of physic and agricultural chemicals. As an approach of 
obtaining corresponding optical-activity alcohols, the approach 
(J.Am.Chem.Soc, and [115, 3318] (1993)) by hydrogenation which uses ** 
iridium complex for a catalyst, the approach (JP,10-130289,A) by the 
hydrogen migration which uses ** ruthenium for a catalyst, the approach 
(JP,1 1-189600,A) by hydrogenation which uses ** ruthenium for a catalyst, 
etc. are learned by carrying out catalyst-asymmetric reduction of the 
condensed-ring ketones conventionally. 

[0003] Moreover, as an approach of obtaining corresponding optical-activity 
amino alcohol, the example of a report is in the ** application for patent No. 
208664 [ 2000 to ], and J.Am.Chem.Soc. and 122,510 (2000) by carrying out 
the hydrogenation reaction of the alpha-amino ketones. 
[0004] Since a very expensive iridium complex is used for the approach of **, 
a cost side to utilization is difficult. However, the approach of ** Although it is 
disadvantageous in operational and cost compared with the case where must 
use organic compounds, such as formic acid, as a source of hydrogen, and 
cheap sources of hydrogen, such as hydrogen gas, are used and the 
approach of ** is excellent as the asymmetric reduction approach of ketones 
Although the knowledge about the asymmetric reduction of annular ketones is 
not acquired conventionally and the approach of ** is related with the 
asymmetric reduction of alpha-amino ketones, if expensive 2 seat phosphine 
ligand which has two or more substituents as a catalyst was not used, there 
were problems -- a good result is not obtained. 
[0005] therefore, the optical-activity alcohols which correspond from 
condensed-ring ketones and alpha-amino ketones using cheap sources of 
hydrogen, such as hydrogen gas, - high -- alternative and development of a 
dissymmetry reduction catalyst which can be manufactured to high yield are 
desired. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention is made in view of 
this actual condition - having - acquisition - the optical-activity alcohols 
which carry out asymmetric reduction of condensed-ring ketones or the alpha- 
amino ketones, and correspond, using an easy ruthenium compound, the 
diamine compound which can be suitably used as a ligand of this ruthenium 
compound, and this ruthenium compound as a dissymmetry reduction catalyst 
- high -- let it be technical problems stereoselective and to offer the approach 
of manufacturing to high yield. 



V 



[0007] 

[Means for Solving the Problem] this invention - the 1st general formula - X 
and Y among a (1):Ru(X) (Y) (Px) n1[R1R2C*(NR three R4)-A-R5R6C*(NR 
seven R8)] [type A hydrogen atom, a halogen atom, a carboxyl group, a 
hydroxyl group, or C1 - C20 alkoxy group is expressed independently, 
respectively. Px A phosphine ligand is expressed and R1-R8 become 
independent, respectively, /^hydrogen atom, The aryl group which may have 
the aralkyl radical or substituent which may have C1 which may have a 
substituent - C20 alkyl group, C2 which may have a substituent - C20 alkenyl 
radical, C3 which may have a substituent - C8 cycloalkyl radical, and a 
substituent is expressed. Moreover, in either [ R5 and R6 ] R3 or R4 R7 or R8 
may join together, and R1 or R2 may form a ring. A expresses the divalent 
heterocycle which may have the propine which may have C1 which may have 
substituent and may have ether linkage - C3 alkylene, C3 which may have the 
substituent - C8 cyclo alkylene, and a substituent, or a substituent. When A is 
alkylene, either [ R5 and R6 ] R1 or R2 may join together, and a ring may be 
formed. It is the radical expressed, and it is shown that * is an asymmetric 
carbon atom and n1 expresses the integer of 1 or 2. ] The diamine in the 
ruthenium compound (claim 1) come out of and expressed and a general 
formula (1) is general formula (2): [R1R2C*(NR three R4)-A-R5R6C* (NR 
three R4)] (among a formula). A, R1, R2, R3, R4, R5, and R6 are the same as 
that of claim 1 - it is the ruthenium compound (claim 2) according to claim 1 
characterized by things - The diamine in a general formula (1) is general 
formula (Z): [R1R2C*(NR three R4)-A-R1R2C* (NR three R4)] (among a 
formula). A, R1 , R2, R3, and R4 are the same as that of claim 1 it is - the 
ruthenium compound (claim 3) according to claim 1 characterized by things 
The ruthenium compound (claim 4) according to claim 1 to 3 characterized by 
A being C1 - C3 alkylene, and R2, R3, R4, R6, R7 and R8 are claim 1 which 
is a hydrogen atom, and a ruthenium compound according to claim 3 or 4 
(claim 5). • ■ ' . . « 

[0008] this invention - the 2nd - general formula (2):R1R2 -- the inside of a 
C*(NR three R4)-A-R5R6C*(NR three R4) [type, and R1- R8, A, and * express 
one of the semantics shown above". \ It, comes out and the diamine compound 
expressed is offered (claim 6). 

[0009] this invention the 3rd general formula (3) - or (3') - 
[0010] 
[Formula 3] 





(3) 



. ! 



. 1 

* 



[0011] (A ring part expresses among a formula three to 8 membered-ring 
which may have a substituent. B ring part) you may have the substituent and 
four to 8 membered-ring which may also contain a hetero atom is expressed, 
the general formula (4) characterized by having the process which uses 
hydrogen gas or a hydrogen donor as a source of hydrogen, and carries out 
dissymmetry hydrogen reduction of the condensed-ring ketones expressed to 
the bottom of any one sort of the ruthenium compound of this invention, or two 
sorts or more of existence ~ or (4') - 
[0012] 
[Formula 4] 





(4) W 

[0013] (-- A ring part, B ring part, and * express the same semantics as the 
above among a formula.) - the manufacture approach of optical-activity 
alcohols expressed is offered (claim 7). 

[0014] Ra and Rc express the aryl group to which this invention may have the 
aralkyl radical or substituent which may have C1 which may have a hydrogen 
atom and a substituent respectively independently - C20 alkyl group, C2 
which may have a substituent - C20 alkenyl radical, C3 which may have a 
substituent - C8 cycloalkyl radical, and a substituent among a general formula 

(5) :Ra-CO-CH(Rb)-Rc[type in the 4th. 

[0015] Rb expresses one which is expressed with general formula 

(6) R9CO(R11) N-general formula (7):R9CO(R10CO) N-general formula 
(8):R9R11N- of radicals, here - R9, R10, and R11 - respectively -- becoming 
independent - a hydrogen atom - A formyl group, C1 which may have a 
substituent - C20 alkyl group, C2 which may have a substituent - C20 alkenyl 
radical C1 which may have a substituent - C20 alkoxy group, C3 which may 
have a' substituent - C8 cycloalkyl radical, C3 which may have a substituent - 
C8 cycloalkoxy radical, the aralkyl radical which may have a substituent, The 
aryloxy group which may have the jaralkyloxy radical which may have a 
substituent, the aryl group which may have a substituent, or a substituent is 
expressed,' respectively, and it may join together and R9, R1 1, or R9 and R10 
may form the nitrogen-containing heterocycle of 5 - 8 member. ] - expressing 
-- having - alpha - amino - a ketone - a kind -- this invention - a ruthenium - 

- a compound - some -- one -- a sort -- or - two - a sort -- more than - 
existence - the bottom - hydrogen gas - or - a hydrogen donor - hydrogen 

- a source -- ****** -- using - dissymmetry - hydrogen reduction -- carrying 
out - a process - having - a general formula - (- ten -) -- : - Ra-C*H -- (-- 
OH -) - CH - (- Rb --) - Rc -- [ -- a formula inside - Ra - Rb - Rc -- and -- 
* -- the same semantics as the above -- expressing . ] It comes out and the 
optical-activity beta-amino alcohol manufacture approach expressed is offered 
(claim 8). 



[0016] the ruthenium compound of this invention - acquisition - it can 
manufacture easily, using an easy ruthenium salt (compound) as a start raw 
material. Moreover, the diamine compound of this invention can be suitably 
used as a ligand of the ruthenium compound of this invention, furthermore, 
the optical-activity alcohols which are expressed with said general formula (4) 
useful as synthetic intermediate field of physic and agricultural chemicals, and 
(4') (10) by using condensed-ring ketones or alpha-amino ketones as a start 
raw material according to the manufacture approach of the optical-activity 
alcohols of this invention, using this ruthenium compound as a dissymmetry 
reduction catalyst - cheap sources of hydrogen, such as hydrogen gas, - 
using - high - it can manufacture to stereoselective and high yield. 
[0017] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
This invention is the approach of carrying out asymmetric reduction of a 
general formula (3) and (3') the condensed-ring ketones which are expressed, 
or the alpha-amino ketones expressed with a general formula (5), using the 
ruthenium compound expressed with ** general formula (1), the diamine 
compound expressed with the general formula (2) which can be suitably used 
as a ligand of ** this ruthenium compound, **, and this ruthenium compound 
as a dissymmetry reduction catalyst, and manufacturing optical-activity 
alcohols. 

[0018] This invention is a ruthenium compound expressed with a general 
formula (1). ' 

[0019] In a general formula (1) A AlKylene; cyclo propylenes of C1-C3, such 
as methylene, ethylene, and a propylene, Cyclo alkylenes of C3-C8, such as 
cyclobutylene, cyclo pentene, and cyclo hexylene; Phenylene, If propine [, 
such as naphthylene, ]; or divalent heterocycle is expressed and it terrorism 
this ** to ** Afuran, a pyran, dioxolane, a thiophene, thiopyran, a pyrrole, An 
imidazole, a pyrazole, oxazole, triazole, a thiazole, An iso thiazole, a pyridine, 
pyridazine, pyrazine, benzimidazole, A benzopyrazole, benzothiazole, a 
quinoline, indoline, a phenanthroline, The heterocycle of saturation, such as 
dioxolane-2-ON, dioxane, oxazolidine, oxazolidinone, a tetrahydrofuran, 
tetrahydrothiophene, and a sulfolane, or partial saturation is mentioned. 
Moreover, the alkylene group may include ether linkage in the location of 
arbitration. 

[0020] these radicals may have the substituent further and aralkyloxy radicals, 
such as aryloxy group; benzyloxy radicals [, such as aryl group; phenoxy, ], 
such as C1-C6 alkoxy-group; phenyls, such as C1-C6 alkyl-group; methoxies, 
such as methyl, ethyl, and propyl, and ethoxy ** propoxy, and naphthyl, are 
mentioned as this substituent. 

[0021] When A is alkylene, either [ R3 and R4 ] R1 or R2 may join together, 
and a ring may be formed. 

[0022] Px expresses a phosphmeiljgand. As Px, it is a general formula, for 
example :P Although the single seat phosphine ligand expressed with 
RARBRC, 2 seat phosphine ligand; expressed with general formula:RDREP- 
W-PRFRG are mentioned, it is desirable that it is optical activity. 
[0023] General formula :P The phenyl group in which RA, RB, and RC may 
have independently C1-C20 alkyl-group; substituents, such as methyl, ethyl, 
n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl, pentyl, and a hexyl group, in the 
single seat phosphine ligand expressed with RARBRC, respectively; C3 - C8 



cycloalkyl radical;, etc., such as cyclo propyl, cyclopentyl, and a cyclohexyl 
radical, are expressed. Moreover, two of RA, RB, and RC may join together, 
and the ring which may have a substituent may be formed. 
[0024] As said phenyl group and a substituent of a ring For example, halogen 
atom; hydroxyl-group; amino groups, such as a fluorine, chlorine, a bromine, 
and iodine; Methyl, C1 - C20 alkyl groups, such as ethyl, propyl, and butyl; 
Ethenyl, C2 - C20 alkenyl radicals, such as propenyl and a butenyl group; 
Cyclo propyl, C3 - C8 cycloalkyl radicals, such as cyclo butyl and a 
cyclopentylic group; Benzyl, Aralkyf radicals, such as alpha-methylbenzyl, 
alpha, and alpha-dimethylbenzyl radical; Phenyl, C1-C20 alkoxy-group; 
acyloxy radical; acyl groups, such as aryl group; methoxies, such as 1- 
naphthyl and 2-naphthyl group, ethoxy **n-propoxy, isopropoxy, and a butoxy 
radical; heterocycle radical; etc. is mentioned. 

[0025] General formula :P As an example of a single seat phosphine ligand 
expressed with RARBRC A trimethyl phosphine, a triethyl phosphine, tributyl 
phosphine, Triphenyl phosphine, tri-cyclohexyl phosphine, the Tori (p-tolyl) 
phosphine, A diphenyl methyl phosphine, a dimethylphenyl phosphine, an 
isopropyl methyl phosphine, A cyclohexyl (O-anisyl)-methyl phosphine, 1-[2- 
(diphenyl phosphino) ferro SENIRU] ethyl methyl ether, The 3rd class 
phosphines, such as the 2-(diphenyl phosphino)-2'-methoxy -1 and V- 
binaphthyl, can mention as a suitable thing. Moreover, RA, RB, and RC, such 
as an ethyl methylbutyl phosphine, an ethyl methylphenyl phosphine, and an 
isopropyl ethyl methyl phosphine, can also use the phosphine ligand which 
consists of a substituent different three sorts. 

[0026] In 2 seat phosphine ligand expressed with RDREP-W-PRFRG General 
formula : RD, RE, RF, and RG It becomes independent, respectively. Methyl, 
ethyl, n-propyl, isopropyl, C1 - C20 alkyl groups, such as n-butyl, sec-butyl, t- 
butyl, pentyl, and a hexyl group; Phenyl group; or cyclo propyl which may 
have a substituent, The ring 1 which C3 - C8 cycloalkyl radical;, etc., such as 
cyclopentyl and a cyclohexyl radical; may be expressed, and RD, RE, or RF 
and RG may join together, and may have a substituent may be formed. 
[0027] As said phenyl group and a substituent of a ring For example, halogen 
atom; hydroxyl-group; amino groups, such as a fluorine, chlorine, a bromine, 
and iodine; Methyl, C1 - C20 alkyl groups, such as ethyl, propyl, and butyl; 
Ethenyl, C2 - C20 alkenyl radicals, such as propenyl and a butenyl group; 
Cyclo propyl, C3 - C8 cycloalkyl radicals, such as cyclo butyl and a 
cyclopentylic group; Benzyl, Aralkyl radicals, such as alpha-methylbenzyl, 
alpha, and alpha-dimethylbenzyl radical; Phenyl, C1-C20 alkoxy-group; 
acyloxy radical; acyl groups, such as aryl group; methoxies, such as 1- 
naphthyl and 2-naphthyl group, ethoxy **n-propoxy, isopropoxy, and a butoxy 
radical; heterocycle radical; etc. is mentioned. 

[0028] W C1 - C5 alkylene-group; cyclo propylenes, such as methylene, 
ethylene, trimethylene, and a propylene radical, C3 - C6 cyclo alkylene 
groups, such as cyclobutylene, cyclo pentene, and a cyclo hexylene radical; 
Phenylene, Naphthylene, 1, the 1'-biphenyl -2, 2'-diyl, 1, 1'-binaphthyl -2, 2'- 
diyl, C2 - C20 alkenyl radicals, such as the propine radical; ethenyl and 
propenyl which may have substituents; such as 1, 1*-binaphthyl -7, and a 7'- 
diyl radical, isopropenyl, and a butenyl group; C2 - C20 alkynyl-group;, such 
as ethynyl and a propynyl radical, are expressed. 

[0029] As a substituent of the aryl group which may have said substituent, C1 



- C20 alkoxy-group [, such as C2-C20 alkenyl radical; methoxies, such as C1- 
C20 alkyl-group; ethenyl, such as methyl ethyl, propyl, and butyl, propenyl, 
and butenyl, ethoxy **n-propoxy, isopropoxy, and a butoxy radical, ];, etc. are 
mentioned, for example. 

[0030] General formula: As an example of 2 seat phosphine ligand expressed 
with RDREP-W-PRFRG, bis-diphenyl phosphino methane, bis-diphenyl 
phosphino ethane, bis-diphenyl phosphinopropane, bis-diphenyl phosphino 
butane, bisdimethyl phosphino ethane, bisdimethyl phosphinopropane, etc. 
are mentioned. 

[0031] Furthermore, it sets to this invention and they are 2 and a 2'-screw. - 
(diphenyl phosphino) It can illustrate as a 2 seat phosphine ligand with 
suitable derivatives, such as'BINAP which has 1-5 radical substituents, such 
as alkyl and an alkoxy group, respectively, etc. for the two same benzene 
rings on -1, 1'-binaphthyl (Bl NAP) and the BINAP derivative that has 
substituents, such as an alkyl grouped an aryl group, in the naphthyl ring of 
BINAP, the BINAP derivative which has a fluorine substituent, and the Lynn 
atom. 

[0032] As these examples, they are 2 and a 2'-screw. - (G p-tolyl phosphino) - 
1, r-binaphthyl (Tol-BINAP), 2, 2'-screw [screw (3, 5-dimethylphenyl) 
phosphino]-1, 1'-binaphthyl (Xylyl-BINAP), 1-[1' and 2-screw (diphenyl 
phosphino) ferro SENIRU] ethyl diamine, 2 Z-screw - (dicyclohexyl 
phosphino) -6, the 6'-dimethyl -1, a I'-biphenyl, 2, 3-screw-(diphenyl 
phosphino) butane, 1-cyclohexyl -1, 2-screw-(diphenyl phosphino) ethane, 
The 1 -permutation -3, a 4-screw-(di phenyl phosphino) pyrrolidine, 2, 3-0- 
isopropylidene -2, 3-dihydroxy -1, 4-screw-(diphenyl phosphino) butane, 1, 2- 
screw [(O-methoxypheny) phenyl phosphino] ethane, A permutation -1, 2- 
screw (phospho llano) benzene, 5, 6-screw-(diphenyl phosphino)-2- 
norbornene, N, N'-screw-(diphenyl phosphino)-N, N'-screw (1-phenylethyl) 
ethylenediamine, 1, a 2-screw-(diphenyl phosphino) propane, 2, a 4-screw- 
(diphenyl phosphino) pentane, [(5 6) - (- five - ' - six - ' -) - a screw 
(methylene dioxy) - a biphenyl - two - two - ' - diyl --] -- a screw 
(diphenylphosphine) - one - two - a screw (t-butyl methyl phosphino) - 
ethane - two - four - a screw - (diphenyl phosphino) - a pentane - etc. - 
mentioning - having . ' 

[0033] In addition, if the phosphine ligand which can be used for this invention 
is stabilized and a ruthenium compound can be formed, it will not be limited to 
the above-mentioned thing. 

[0034] R1-R8 become independent, respectively. Hydrogen atom; methyl, 
ethyl, n-propyl, Isopropyl, n-butyl, sec-butyl, t-butyl, pentyl, C1 which may 
have substituents, such as a hexyl group, - C20 alkyl group (preferably alkyl 
group ofC1-C6); Ethenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, C2 
which may have substituents, such as t-butenyl, pentenyl, and a hexenyl 
radical, - C20 alkenyl radical (preferably alkenyl radical of C2-C6); Cyclo 
propyl, C3 which may have substituents, such as cyclopentyl and a cyclohexyl 
radical, - C8 cycloalkyl radical; Benzyl, Aryl group; which may have 
substituents, such as aralkyl radical; which may have substituents, such as 
alpha-methylbenzyl, alpha, and alpha-dimethylbenzyl and alpha-ethyl benzyl, 
or phenyl, 1 -naphthyl, and 2-naphthyl group, is expressed. 
[0035] As a substituent of said C1 - C20 alkyl group, C2 - C20 alkenyl radical, 
C3 - C8 cycloalkyl radical, an aralkyl radical, and an aryl group For example, a 



8 

halogen atom; hydroxyl-group; permutation or non-permuted amino groups, 
such as a fluorine, chlorine, a bromine, and iodine; Methyl, Ethyl, n-propyl, 
isopropyl, n-butyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl one, t- 
pentyl, C1 - C20 alkyl groups, such as hexyl, heptyl, octyl, nonyl, DESHIRU, 
and dodecyl; Ethenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, t- 
butenyl, 1, 3-swine dienyl, n-pentenyl, 2-pentenyl, C2, such as 3-pentenyl and 
a hexenyl radical, - C20 alkenyl radical; Cyclo propyl, C3, such as cyclo butyl, 
cyclopentyl, and a cyclohexyl radical, - C8 cycloalkyl radical; Benzyl, Aralkyl 
radicals, such as alpha-methylbenzyl, alpha, and alpha-dimethylbenzyl and 
alpha-ethyl benzyl; Phenyl, C1, such as aryl group; methoxy [, such as 1- 
naphthyl and 2-naphthyi group, ], ethoxy **n-propoxy, isopropoxy, n-butoxy, 
sec-butoxy, and t-butoxy radical, - C20 alkoxy-group; acyloxy radical; acyl 
group; or heterocycle radical; is mentioned. 
[0036] As said permutation amino group, for example Methylamino, 
dimethylamino, Hydrocarbon groups, such as phenylamino and an N-methyl- 
N-phenylamino radical, 1 or the amino-group; acetylamino permuted two 
pieces, The acylamino radicals, such as a benzoylamino radical; 
Methanesulfonylamino, Sulfonylamino radicals, such as a toluenesulfonyl 
amino radical; N-methyl-N-acetylamino, N-ethyl-N-acetylamino, N-methyl-N- 
benzoylamino, N-alkyl-N-acyiamino radicals, such as an N-ethyl-N-acylamino 
radical; annular imide radical [, such- as N-alkyl-N-sulfonylamino radical; 
phthalimide radicals, such as an ; N-methyl-N-sulfonylamino radical and an N- 
ethyl-N-sulfonylamino radical, ]; etc. is mentioned. 
[0037] As said acyloxy radical, for example Acetoxy, ethyl carbonyloxy, 
Aralkyl carbonyloxy group [, such as phenylmethyl carbonyloxy group, ]; etc. 
is mentioned, alkylcarbonyloxy radical [ of C1-C12 ];, such as isopropyl 
carbonyloxy group, - aryl-carbonyloxy group [, such as a benzoyloxy radical, 
]; - as said acyl group, for example Alkyl carbonyl groups of C1-C12, such as 
propanoyl one and an isopropyl carbonyl group, Aryl carbonyl groups [, such 
as alkoxy carbonyl group; benzoyl ], such as methoxycarbonyl, 
ethoxycarbonyl, isopropoxycarbonyl, and a t-butoxycarbonyl group; aralkyl 
carbonyl group [, such as a phenylmethyl carbonyl group, ]; etc. is mentioned. 
[0038] As said heterocycle radical, nitrogen-containing heterocycle radical [ of 
saturation, such as ** sulfur heterocycle radical; pyrrolyl /, such as an 
oxygenated heterocycle radical; thienyl group, /, such as furanyl pyranyl, and 
a dioxoranyl group, imidazolyl, pyrazolyl, oxazolyl, iso oxazolyl, thoria 
ZORIRU, thiazolyl, iso thiazolyl, pyridyl, PIRADAJIRU, pyrazinyl one, 
benzoimidazolyl, benzopyrakolyl, PENZO thiazolyl, quinolyl, anthranil, indolyl, 
and a phenanthro NIRIRU radical, or partial saturation ]; etc. is mentioned, for 
example. 

[0039] These substituents do not have especially a limit in the permutation 
location, the class of substituent, the number of substituents, etc. Also in 
these, the diamine compound all of R2, R3, R4, R6, R7, and whose R8 are 
hydrogen atoms is desirable from a viewpoint of composition and acquisition 
ease. 

[0040] Moreover, in this invention, R1 or R2 can also use the diamine 
compound which either [ R1 and R2 ] R7 or R8 either [ R5 and R6 ] joined 
together in either R3, R4 or R5 and R6, and formed the ring. 
[0041] As a desirable example of a diamine ligand expressed with general 
formula:R1R2C*(NR three R4)-A-R5R6C* (NR seven R8) among a general 



formula (1) Optical activity 2, 4-diamino pentane, optical activity 2, 5- 
diaminohexan, The optical-activity screw (2-aminopropyl) ether, the optical- 
activity screw (2-amino-2-phenylethyl) ether, Optical activity 1 , the 3-diamino - 
1, 3-diphenyl propane, optical activity 1, the 4-diamino -1, 4-diphenyl butane, 
Optical activity 1, 2-screw (1-amindethyl) benzene, optical activity 1, 2-screw 
(1-aminoethyl) cyclohexane, Opticaliactivity 1, 1-screw (1-aminoethyl) 
cyclopentane, 3, 4-O-isopropylidene -(R [ 3 ], 4R)- Dihydroxy -(R [ 2 ], 5R)- 
Diaminohexan etc. is mentioned. 

[0042] Next, the manufacture approach of the ruthenium compound of this 
invention is explained. As a start raw material used for the manufacture 
approach of a ruthenium compound, zerovalency, univalent, divalent, and the 
ruthenium of trivalent and further a high valence can be used. Also in these, 
the approach using Angew.Chem.ini Ed. and a divalent ruthenium complex 
given in 37 and 1703 (1998) is simple. That is, the ruthenium compound 
expressed with a general formula (1) can be manufactured by adding a 
diamine compound after heating a divalent ruthenium-halide complex and the 
solvent solution of 2 seat phosphine ligand, 

[0043] Hereafter, the manufacture approach of the ruthenium compound at 
the time of using a divalent ruthenium-halide complex as a start raw material 
is explained more to a detail. First, heat the divalent ruthenium-halide complex 
and divalent phosphine ligand of a start raw material among a solvent, they 
are made to react, and a corresponding phosphine-ruthenium-halide complex 
is obtained. 

[0044] If it is the ruthenium complex which has a phosphine ligand and an 
amine ligand, and a replaceable ligand as a divalent ruthenium-halide 
complex of a start raw material, it will not be restricted especially. Ruthenium 
halide; which aromatic compounds; such as a ruthenium halide compound; [2 
ruthenium chloride (benzene)] dikaryon which dienes, such as [ruthenium 
chloride (norbornadiene)] coenocyte, [2 ruthenium chloride (cyclo-octadiene)] 
coenocyte, and [a screw (methyl allyl compound) ruthenium (cyclo-octadiene) 
etc.], configurated, [2 ruthenium chloride (p-cymene)] dikaryon, [2 ruthenium 
chloride (trimethyl benzene)] dikaryon, and [2 ruthenium chloride 
(hexamethylbenzene)] dikaryon, configurated as the example is mentioned. [ 

2] 

[0045] the amount of the phosphine ligand used - one mol of ruthenium- 
halide complexes - receiving - the case of a single seat - usually - a two to 
3 time mol -- desirable -- 2 double mol ~ it is - the case of two seats - usually 
- 1 - 2 double mol - it is equimolar preferably. 
[0046] 
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EXAMPLE 

T^^^Z^^^^^^^^sAnsns invention in detail, this 
nvenTonl are no these things limited to seeing. In addition, the equipment 
used^measurement of the physical properties in each example .s as 

NMR spectrum- Varian GEMINI-300 (300MHz), angle-of-rotation JASCO 
m«Tp tam Varian DIP-360 high-performance-chromatography [ by Jasco 
Corn KKwO^ gas-chromatography [ by Shimadzu Corp. 
?GC 17A C R7A Plus, Shimadzu Corp. make [01 1 3] (Example 1 of 
leference) Composition of -1 , 4-dihydroxy -1 , and 4-diphenyl butane (S, S) 

[0114] 
[Formula 8} 




K.OH Q H 2 




[011511 4-dioxo-1 a 4-diphenyl butane 0.477g (2mmol) isopropanol 3ml 
o. I,' T 4 r e n°e 5m. and 5.2mf (1 M) of '9«fi™*g^ uZ°l™V- 
solutions are mixed and deaerated. [ (R) -Xy'y 1 - 6 ^^ 1 ^ 0 '^^^"! which 
iiANiqHlRU-2-isoDroDvl -1 and 2-ethylenediamme J.Am.Chem.Soc [ which 
^abbreviate ^ to (R -DA PEN ], and [120, 13529] (1998))] 12mg (O.OImmol) It 
ZSXm* was pressed fit to W«!^»Z™ and * 
ctirmri at the room temperature for 18 hours. The silica gel column 
SS^iSTaSSa/elhy. acetate- 1/1) refined reaction mixture, and 

S 1 of purpose, 4-dihydroxy -1, and 4-diphenyl butane 0.43g I was 
obtained 90% [01 16] of yield (Example 2 of reference) Composition of -1 , 4- 
diazido -1, and 4-diphenyl butane (R, R) [0117] 
[Formula 9] 




<C6Hj(%P(0)N3 



DBU 
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[01 18] It added at 0 degree C, stirring diphenyl phosphoryl azide 1.78g 
(2.72mmol) in the toluene 6ml solution of (S, S)-1, 4-dihydroxy -1, and 4- 
diphenyl butane 0.55g (2.27mmol) and DBU0.7ml (2.72mmol). After stirring at 
a room temperature for 18 hours, reaction mixture was opened in dilute 
hydrochloric acid, and ethyl acetate extracted. (R, R)-1 of purpose, 4-diazido - 
1, and 4-diphenyl butane 0.21 g was obtained by refining the residue which 
dried the organic layer with sulfuric anhydride magnesium, and was 
condensed and obtained with a silica gel column chromatography (a 
hexane/ethyl acetate = 10/1). 32% [01 19] of yield 1 H-NMR(CDCI3, 
deltappm): 7.5-7.3 (m, 10H), 4.4 (t, 2H), 1.9 (m, 2H), 1.7 (m, 2H) 
[01 20] (Example 1) Composition of -1 , the 4-diamino -1 , and 4-diphenyl 
butane hydrochloride (R, R) [0121] 
[Formula 10] 




MIC 




[0122] Palladium carbon 0.1g was added to the (R, R)-1, 4-diazido -1, and 4- 
diphenyl butane 0.21g (0.83mmol) ethanol 6ml solution 5%, the hydrogen 
permutation of the system of reaction was carried out, and it stirred under 
ordinary temperature and ordinary pressure for 48 hours. Insoluble matter 
was carried out the ** exception from the reaction solution after reaction 
termination, concentrated hydrochloric acid was added to filtrate, it 
condensed, and the depositing crystal was separated. Ethyl acetate washed 
the obtained crystal and -1, the 4-diamino -1, and 0.1g of 4-diphenyl butane 
hydrochlorides made into the purpose (R, R) were obtained by drying. 37% 
[0123] of yield 1 H-NMR(DMSO-d6, deltappm): 8.6 (s, 6H), 7.4 (s, 10H), 4.2 
(m, 2H), 2.0 (m, 2H), 1 .5 (m, 2H) ; 
[alpha] D24=-10.1 degree (c= 1.0, MeOH) 

[0124] (Example 2) Composition of RuCI2 [(S)-Tol-BINAP], and [(2R, 5R) -2 
and 5-diaminohexan] [0125] 
[Formula 11] 

(2R,5R>2,5-dianrinabexane 



RuCI 2 [(S)-Tol-BINAP] [ (2R,5R>2 ,5-diaminohexane] 

[0126] After adding and deaerating isopropanol 2ml, (R [ 2 ],R[ 5 ])-2, and 5- 
diaminohexan 5mg (0.025mmol) in a SHURENKU tube, 25mg (0.025mmol) of 
DMF addition products of RuCI2 [(S)-Tol-BINAP] was added, and it was made 
to dissolve. The specified substance was obtained by carrying out reduced 
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oressure distilling off of the solvent. The singlet peak was observed by 43.9 

[01271 (Ixample 3) Composition of RuCI2 [(R)-Tol-BINAP], and [(1R. 4R) -1. 
the 4-diamino -1 and 4-diphenyl butane] [0128] 
[Formula 1 2] tikA*lA*m ^\A*+**>~ 

RjjdzKRVTol-BINAPl 



RuCy(R>Tot-BlNAPl[ (»,4R)-l,4-diaini«>-l, 



[0129] After adding and deaerating isopropanoi 2ml (R [ 1 * 

diamine -1, and 4-diphenyl butane ^^^l^mSmSSl 
,c mn m n?fimmoh of DMF add t on products of RuCI2 [(R)-Tol-biNAn was 
added aSd it was made to dissolve. The specified substance was obtained by 
caning ^out reduced pressure distilling off of the solvent The smglet peak 
was observed by 44.6 ppm as a result of measuring 31 P-NMR (CDCI3) of 

!mVoX°amDie 3 of reference) 3, the composition 3 of a 4-O-isopropylidene- 

2 1- ^Hiazido hexane, and 4-O-isopropyl.dene- 
r ^ 4R -dihvdroxv- 2S 5S)-hexandiol Bis-methane sulfonate 1.52g 
4 4mmoTwa sdSid in DMS015ml, 1.27g (17.5mmo.) of sodium azides 
was added, and it agitated at . 50 degrees for 24 hours. After reaction 
termination water was added to the reaction solution and ethyl ace ate 
eZcte 6 X of diazido objects was acquired by refining the residue which 
dried the organic phase with sulfuric anhydride magnesium, and was 
condensed and obtained with a silica gel column chromatography (a 
hpxane/ethvl acetate = 10/1). 67% of yield. 

^IWBwnS^ 3 4-O-isopropylidene [ -(R / 3 /, 4R)- Dihydroxy / -(R 12 1, 
[ 5R] I zSSSm^^A g wa's dissolved in methanol 5ml Palladium carbon 
0 1q was added 5%, the hydrogen permutation was carried out and I the 
system of reaction was agitated under ordinary tempera ure » and l ordinary 
pressure for 24 hours. ] -(R [ 3 ], 4R)- Dihydroxy -(R 2 ], 5R)- The 
composition 3 of diaminohexan, 4-O-isopropyl.dene Insoluble matter was 
carried out the ** exception from the reaction solution after reaction 
eSSoMhe residue which condensed filtrate and was obtain. . was 
distilled with a KUGERU roll (160 degrees / 5mmHg), and 0.49g of specified 
stance was obtained. Yield 88%1 H-NMR(CDCI3 de.tappm):3.68 (m. 2H). 
3 0 (m, 2H), 1.46 (bs, 4H), 1.39 (s, 6H), 1.16 (d, J= 6.4Hz, 6H) 
[alpha] 23= 28.9 degrees (c= 1 .4, MeOH) of D , RFN iki i 

0132] (Example 5) Isopropanoi 5ml deaerated in the synthet c f U * ENKU 
ube of RuCI2 [(S)-binap], and [3 and 4 : 0-isopropyl.dene-(R [ 3 _], 4R)- 
dihydroxy-(R [ 2 ], 5R)-diaminohexan], 3, 4-O-isopropyl.dene -(F I 3 ] 4R)- 
D hvdroxy -(R [ 2], 5R)- Diaminohexan 50mg (0.266mmol) and [RuCI2 
(cvmeneW2 82mg (0.134mmol) we're added, and it agitated under reflux for 30 
Stes Then (S)-BINAP166mg (O.'266mmol) was added and it agitated 
unden reflux for45 minutes/After cooling, the crystal which added the hexane 
a^de^ited was carried out the - exception, and the spec.f.ed substance 
was obtained. The singlet peak was observed by 45.4 ppm as a result of 
measurina 31 P-NMR (CDCI3) of this compound. 
^(Example 6) (R) Composition of a -1, 2 and 3, and 4-.etrahydro-1 - 
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naphthol [0134] 
[Formula 13] 




QH 



RaO^VJU-BNAP] 
KZR ^»3><ttimnriinmnri] 

KOH ~~ 




[0135] After adding and deaerating,(R [ 2 ],R[ 5 ])-2, 1mg [ of 5-diaminohexan 
hydrochlorides ] (0.005mmol), and tetralone 0.37g (2.5mmol), and potassium- 
hydroxide isopropanol solution (1M) 75microl, and isopropanol 1.5ml at a 
room temperature the bottom of an argon ambient atmosphere, and in a short 
form autoclave (capacity of 100ml), 5mg (0.005mmol) of DMF addition 
products of RuCI2 [(S)-Tol-BI NAP] was added. Hydrogen was pressed fit to 
eight atmospheric pressures in the system of reaction, and it stirred at the 
room temperature for 1.5 hours. The silica gel column chromatography 
(eluate: diethylether) refined the reaction mixture, and optical-isomer mixture 
was obtained. When the optical purity of this thing was measured with the gas 
chromatography (mobile phase: helium, column:CP-Chiralcel-Dex CB, 
Chrompack make) 64% of invert ratios, it was ee 91%. 
[0136] On the same conditions as an example 6, the optical purity (%ee) of 
the resultant at the time of changing the tetralone of a raw material was 
shown in the 1st table. 
[0137] 
[Table 1] 





O 


(%e e) 


R 


I - 1 


7 -fnu 


9 0 b> 


I - 2 


7-* b*^ 


9 1 a) b> 


I - 3 


6, 7-5>*h*-> 


9 5 b) 


I -4 


5-* h^v' 


9 5 a) 



a) **74>ffift^: (S) -BINAP 

b) S/C = 2 0 0 

[0138] (Example 7) (S) Composition of a -1, 2 and 3, and 4-tetrahydro-1 
naphthol [0139] 
[Formula 14] 

RuC12[(R)-Tol-BINAP] f 

[(2S,4S)-2,4-diaminopentane] 

+ H 2 - 

KOH 



[0140] After adding and deaerating (S> S)-2, 4-diamino pentane hydrochloride 
1.mg (0.005mmol), tetralone 6.37g (2,5mmol), and potassium-hydroxide 





14 



isopropanol (1M) 75microl and isopropanol 3ml at a room temperature the 
bottom of an argon ambient atmosphere, and in a short form autoclave 
(capacity of 100ml), 5mg (0.005mmol) of DMF addition products of RuCI2 
[(R)-Tol-BINAP] was added. After pressing hydrogen gas fit to eight 
atmospheric pressures in the system of reaction and stirring at a room 
temperature for 1.5 hours, the silica gel column chromatography (eluate: 
diethylether) refined the reaction mixture, and optical-isomer mixture was 
obtained. 83% of invert ratios. When the optical purity of this thing was 
measured with high performance chromatography (mobile phase: a hexane / 
isopropanol =9/1, column:Chiralcel alumnus, Daicel Chemical Industries, Ltd. 
make), it was ee 75%. 

[0141] Invert ratio [ of a (S)-f obtained by reacting by changing diamine on the 
same conditions as example 7, 2 and 3, and 4-tetrahydro-1-naphthol ] % and 
optical-purity %ee were shown in Jhe 2nd table. 
[0142] " ! ; 

[Table 2] 
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No. 



II- 1 



n-2 



II— 3 



II— 4 



II— 5 



II— 6 



II- 7 



RuCI2[(R>-Tol-BINAP] 
DIAMINE 




DIAMINE 





Mo 



Me 




OMe 



9 4 



9 1 



6 1 



a) 





NH2 



Me 



NH 2 



Me 



9 6 



9 7 



9 7 



b) 



>9 9 



c) d> 



96 e e 



8 4 



8 7 



8 6 



8 6 



8 6 



8 5 



9 0 



a) Rl&fQffl : 2 h r 

b) : 1 8 h r 

c) ^7-f>fittf: (S) -Tol-BINAP 

d) <R) -1. 2, 3, 4-f K7b,l<a-l-t7h-;i'M« 

I ' 

; : • 
- : i 

[0143] (Example 8) Optical-activity 7-methoxy - in the synthetic short form 
autoclave (capacity of 100ml) of a 1, 2, 3, and 4-tetrahydro-1-naphthol After 
adding 7-methoxy-1-tetralone 0.19g (1mmol) and RuCI2[(R)-binap] [(R [ 1 ], 
4R) -1, 4-diphenyl butane -i, and 4-diamine] 5mg (0.005mmol) and carrying 
out an argon permutation Deaerated isopropanol 2.5ml and 100micro (1M) of 
potassium-hydroxide isopropanol solutions I were added. Hydrogen was 
pressed fit to eight atmospheric pressures in the-system of reaction, and it 
agitated at the room temperature for 1.5 hours. The silica gel column 
chromatography (a hexane/ethyi acetate = 2/1) refined the reaction mixture, 
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and optical-isomer mixture was obtained quantitatively. When the optical 
Purity of this thing was measured with high Performance chromatography 
(mobile phase: a hexane / isopropanol =92/8, column.Ch.ralcel OD-H, Da.cel 
Chemical Industries, Ltd. make), it was ee 92%. .... ^ form 

[0144] (Example 9) Optical-activity 5-methoxy - in the synthetic short form 

Lutoclale (capacity of 1 00ml) of a 1 ;, 2 3, ^^^^^^ , 
addina 5-methoxy-1-tetralone 0.41g 2.5mmol) and RuCI2[(S)-binap] [(K 1 1 ], 
IT diam^nohexan] 5mg (0.005mmol) and carrying out an argon permutation 
Deaerated isopropanol 2ml and 100micro (1M) of POtass.um-hydrox.de 
isopropanol solutions I were added. Hydrogen was pressed fit to eight 
atmospheric pressures in the system of reaction, and . agitated at the room 
temperature for 2 hours. The silica gel column chromatography (a 
hexane/ethyl acetate = 2/1) refined the reaction mixture and 0 36 | o ^optical 
isomer mixture was obtained. When the optical purity of this thing was 
measured 87% of yield with high performance chromatography (mobile 
phase- a hexane / isopropanol =9/1, column.Chiralcel alumnus, Daicel 
Chemical Industries, Ltd. make), it was ee 95%. 

[0145] (Example 10) Optical-activity cis-2-methyl - in the synthetic short form 
autoclave (capacity of 100ml) of a 1 , 2, 3, and 4-tetrahydro-1-naphthol Afte 
adding RuCI2KS)-binap] [3 and 4-0-isopropylidene-(R [ 3 ], 4R)-dihydroxy-(R [ 
2 1 5R)-diaminohexan] 5mg (0.005mmol) and carrying out an argon 
permutation It added, after deaerating what dissolved P°t a ss.um-^ 
isopropanol solution (1M) 100microl and 2-methyl-1 -tetralone 0^1 6g (Immol) 
in isopropanol 2.5ml Naka. Hydrogen Was pressed fit to eight atmospheric 
pressures in the system of reaction, and it agitated at the room temperature 
for 2 hours. When this thing was measured with the gas chrornatography 
(mobile phase: helium, column:betabEX325, Spelco make), they were 98%de 
and 88%ee conversion ratio >99%. 

[0146] (Example 1 of a comparison) It experimented on the same conditions 
as an example 10 except having used 1R and (R[ 2 ])-diphenyl 
ethylenediamine as diamine, using (R)-Xylyl-BINAP as a phosphme .Ugant. 
They were de, 84%ee (cis object), and 33%ee (trans object) 26% 26 /o of 



[uT47] r (ExImple 11) Optical-activity-1 -phenyl -2 -(N-methyl-N-benzoylamino)- 
Composition of 1-propanol [0148] 
[Formula 15] 




Hi 

Rua 3 [(S>.Td-BINAP] 
(2R^R>-2, 



HO CH, 



* ♦ 

[0149] The bottom of an argon ambient atmosphere, and in s i short form 
autoclave (capacity of 100ml) (R [ 2 ],R[ 5 ])-2, 2.2mg , 0 0125mmol) of 5- 
diaminohexan hydrochlorides, 1-phenyl-2-(N-methyl-N-benzoyl) amino 
propane-1-ON 0.67g (2.5mmol), After adding and deaerating isopropanol 
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1.5ml solution and isopropanol 5ml of a 0.1-N t-butoxy potassium at a room 
temperature, 12.5mg (0.0125mmol) of DMF addition products of RuCI2 [(S)- 
Tol-BINAP] was added. After pressing hydrogen fit to 12 atmospheric 
pressures in the system of reaction and stirring at 25 degrees C for 1 hour, a 
silica gel column chromatography (eluate: diethylether) refines a reaction 
mixture, and it is optical-activity-1-phenyl. - 2 -(N-methyl-N-benzoylamino)- 1- 
propanol 0.65g was obtained. 97% [0150] of yield When the optical purity and 
diastereomer purity of this thing were measured with high performance 
chromatography (mobile phase: a hexane / ethanol =15/1, column:Chiralcel 
OJ, Daicel Chemical Industries, Ltd. make), optical purity was ee 89% and 
diastereomer purity was more than 99%de. 

[0151] (Example 12) Optical-activity-1 -phenyl -2 -(N-methyl-N-benzoylamino)- 
Composition of 1 -propanol [01 52] - !( 
[Formula 16] 




[0153] The bottom of an argon ambient atmosphere, and in a short form 
autoclave (capacity of 100ml) (R [ 1 ],R[ 4 ])-1, 4-diphenyl butane -1, and 4- 
diamine 3.6mg (0.01 mmol), 1-phenyl-2-(N-methyl-N-benzoyl) amino propane- 
1-ON 0.53g (2mmol), After adding and deaerating potassium-hydroxide 
isopropanol (1M) lOOmicrol and isopropanol 5ml at a room temperature, 
10mg (0.01 mmol) of the DMF addition product of RuGI2 [(R)-Tol-BINAP] was 
added. After pressing hydrogen gas fit to 12 atmospheric pressures in the 
system of reaction and stirring at 25;degrees C for 1 hour, a silica gel column 
chromatography (eluate: diethylether) refines a reaction mixture, and it is 
optical-activity-1 -phenyl. - 2 -(N-methyl-N-benzoylamino)- 1-propanol 0.5g 
was obtained. 94% [0154] of yield When the optical purity and diastereomer 
purity of this thing were measured with high performance chromatography 
(mobile phase: a hexane / ethanol =15/1, column:Chiralcel OJ, Daicel 
Chemical Industries, Ltd. make), it was ee 94% of optical purity, and was 99% 
more than of diastereomer purity de. 



CLAIMS 



[Claim 1] a general formula -- X and Y among a (1):Ru(X) (Y) (Px) 
n1[R1R2C*(NR three R4)-A-R5R6C*(NR seven R8)] [type A hydrogen atom, 
a halogen atom, a carboxyl group, a hydroxyl group, or C1 - C20 alkoxy group 
is expressed independently, respectively. Px A phosphine ligand is expressed 
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and R1-R8 become independent, respectively. A hydrogen atom The aryl 
group which may have the aralkyl radical or substituent wh.ch may have C1 
which may havea substituent - C20 alkyl group, C2 wh.ch may have a 
rubstituent - C20 alkenyl radical, C3 which may have a substituent - C8 
ccloalkyl radical, and a" substituent is «^-*^ m ^^F' 
R6 1 R3 or R4 R7 or R8 may join together, and R1 or R2 may form i a i nng^A 
expresses the divalent heterocycle which may have the Prop-ne wh.ch may 
have C1 which may have substituent and may have ether linkage - w 
afkyTene C3 which'may have the substituent - C8 cycle alkylene and a 
substituent or a substituent. When A is alkylene, either [ RE and R6 ] R1 or 
R2 may jo n together, and a ring may be formed. It is the rad.cal expressed, 
and it is shown that * is an asymmetric carbon atom ^"^52^ 
integer of 1 or 2. ] The ruthenium compound come out of and expressed. 

i 

*- - 

[Claim 21 The ruthenium compound according to claim 1 characterized by the 
diamhe n a general formula (1) according to claim 1 be.ng genera formula 
Swm R2C*(NR three R4)-A-R5R6C* (NR three R4)] (the .ns.de of a formula, 
and A, R1, R2, R3, R4, R5 and R6 being the same as that of claim 1). 

[Claim 3] The ruthenium compound according to claim 1 characterized by the 
diamine n a general formula (1) according to claim 1 be.ng general formula 
S SlR2C*(NR three R4)-A-R1R2C* (NR three R4)] the ms.de of a 
formula, and A, R1, R2, R3 and R4 being the same as that of claim 1). 

[Claim 41 The ruthenium compound according to claim 1 characterized by A in 
a general formula (1) according to claim 1 being C1 - C3 alkylene. 

[Claim 51 Claim 1 and claim 3 whose R2, R3, R4, R6, R7, and R8 in a general 
formula , (1) according to claim 1 are a hydrogen atom, a ruthen.um compound 
according to claim 4. 

[Claim 6] General formula (2) Diamine compound expressed with : 
R1R2C*(NR three R4)-A-R5R6Cf (NR three R4)] (the inside of a formula, 
and R1, R2, R3, R4, R5 and R6 are.the same as that of claim 1). 

* 

[Claim 7] a general formula (3) - or (3') - 
[Formula 1] 





(3) (3*) 
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(- A ring part expresses among a formula 3 which may have a substituent - 8 
membered-ring, and B ring part may have the substituent and expresses 4 - 8 
membered-ring which may also contain a hetero atom.) - the general formula 
(4) which has the process which makes hydrogen gas or a hydrogen donor 
the source of hydrogen, and carries out dissymmetry hydrogen reduction of 
the condensed-ring ketones expressed to the bottom of existence of a 
ruthenium compound according to claim 1 to 4 - or (4') -- 




(- A ring part, B ring part, and * express the same semantics as the above 
among a formula.) - the manufacture approach of optical-activity alcohols 
expressed. 

[Claim 8] '' ^v, : 

General-formula (5): Ra and Rc express independently the aryl group which 
may have the aralkyl radical or substituent which may have a hydrogen atom, 
C1 which may have a substituent - C20 alkyl group, C2 which may have a 
substituent - C20 alkenyl radical, C3 which may have a substituent - C8 
cycloalkyl radical, and a substituent among a Ra-CO-CH(Rb)-Rc[type, 
respectively. Rb expresses one which is expressed with general formula 
(6):R9CO(R11) N-general formula (7):R9CO(R10CO) N-general formula 
(8):R9R11N- of radicals, here - R9, R10, and R11 -- respectively - becoming 
independent - a hydrogen atom - A formyl group, C1 which may have a 
substituent - C20 alkyl group, C2 which may have a substituent - C20 alkenyl 
radical, C1 which may have a substituent - C20 alkoxy group, C3 which may 
have a substituent - C8 cycloalkyl radical, The aryloxy group which may have 
C3 which may have a substituent - C8 cycloalkoxy radical, the aralkyl radical 
which may have a substituent, the aralkyloxy radical which may have a 
substituent, the aryl group which may have a substituent, or a substituent is 
expressed. Moreover, it may join together and R9, R1 1, or R9 and R10 may 
form the nitrogen-containing heterocycle of 5 - 8 member, alpha-amino 
ketones expressed with ] the general formula which has the process which 
makes hydrogen gas or a hydrogen donor the source of hydrogen, and carries 
out dissymmetry hydrogen reduction to the bottom of existence of one of 
ruthenium compounds according to claim 1 to 4 - Ra, Rb, Rc, and * express 
the same semantics as the above' amdng a (10):Ra-C*H(OH)-CH(Rb)- 
Rc[type. ] The manufacture approach of optical-activity beta-amino alcohol 
come out of and expressed. 



[Translation done.] 
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(54) [$ew<7>£*H ^7^>ffitt^J:r/3 l ii#SttT;V3-;KDSKS^ 

(57) [B»] 

[«ftfS]S:Ru (X) (Y) (Px) njR'R 2 
C* (NR 3 R 4 ) -A-R 5 R 6 C* (NR 7 R 8 ) ] 

n^yf^ #/l'#3rWl'X, TkKS^teC 1-C20 
fLtt)i:^Cl^C20 T^^/uSS^Sto Ate, 

ii^c i-c sT/i^t/^wht, ) -e3t£;h£g 

ft, 5t: R 1 R 2 C- (NR 3 R 4 ) -A-R 5 R 6 C* (NR 

7 r 8 ) r«*ix*^r$^b-a*, s^T^^jb 
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X 




im^i] -iRa (i) : 

Ru (X) (Y) (Px) nJR^C* (NR 3 R 4 ) 
-A-R 5 R 6 C* (NR 7 R 8 ) ] 

pyyg^ va-S, *»*3U*c 1-C20 

#U"Ct>J:^ci^c2or^*/Ht, B&gs^frtT 
^£1^02-02 or/t/^sA^, g^S^urfc.t 

-f 0 R 1 ^R 2 <DV>-fiX^R 3 < > : R 4 (7)l/^^^ 
fc % R 5 1 R 6 £> V ^-ftlfrtf R 7 i R *<D ^-Ttlfr t 

J: < ^-7vi4£-& LT v *T t> J: v > C 1 - C 3 
^uyco^ftR 1 ^ R 2 ^v>-fti^iR 5 t R 6 ov^T 





(4) 

(5t«K A&lff, B«*BJtt/*ttBtEtlSli:*[*S:« 
[f»#Jf 8] 

HRaS (5) :Ra-CO-CH (Rb) -Rc 

■UlfiSr*U-Ct < fcv>ci-C2 0r^;vS, g 



#-Jft5fc (2) : 

[R^C* (NR 3 R 4 ) -A-R 5 R 6 C* (NR 3 R 4 ) ] 
A, R\ R 2 , R 3 , R\ R 5 x R 6 ^fS*^l 

[s**3g3] »#*ie*0Htta; (i) *co^r^ 

#-«5£ (2' ) : 

[R 1 R 2 C* (NR 3 R 4 ) -A-R 1 R 2 C* (NR 3 R 4 ) ] 
(5£<K A, R\ R 2 > R 3 , R 4 tt»*«lkH«t?* 

[M3MC4] i ia«^-»a; (i) i!i*»*A# 
ci-c3 r/w* i/^-cfca n t £4*8tel-*it#* i 

[ft*«5] m*jx i iE«^~j©^; (i) fc*fta 

R 2 , R 3 X R\ R 6 , R 7 X0fR 8 ^**W^fcS, n 

ts*^3, is*3S4ie«<o^7 t -^A^fe e 

[»**6] -*« (2) : 

[R 1 R 2 C* (NR 3 R 4 ) -A-R 5 R 6 C* (NR 3 R 4 ) ] 
(3t«K R l > R 2 , R 3 > R 4 > R 5 > R 6 tt«l**ltia 

[»*87] -#5£ (3) Xtt (3* ) 

Mti] 




SifcLr5F***a5c"r63jft*r#+a, -*t* (4) 
X\* (4* ) 
MIS 2] 




(6) : R 9 CO (R 11 ) N — 

(7) : R 9 CO (R 10 CO) N- 
-JR* (8) : R 9 R X1 N- 

T&ZtiWfM>03it:&t. R 9 . R 10 
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& w&m&fiLxhz^c i-c2 ota^s, n 

*WUTt<tv>c 1-C 2 07^^^C/S, SJftSi^r 

-JR* (10) : Ra-C*H (OH) 
(SC«f^ Ra, Rb, Rc&t/*W:fltrffi4:PICS**r* 

[00 0 1) 
[0 0 0 2 J 

(J. Am. Chem. Soc. , 1 1 5 , 3318 
(1 9 9 3)), 

?1 0-1 3 0 2 8 9 #&«) , 

®;vT~$j*zmm\zR^z>&m{kKzzijm www 

1 1 - 1 8 9 6 0 0*&fll) §^^tltt>So 
[0 0 0 3] a-T5y<rh>«*r2K*flSS*t" 

LTtt* ®WR2 00 0-2 08 6 6 4^ 
J. Am. Chem. Soc. , 12 2 , 510 
(2 0 0 0) fc$B£0!l#S>£o 
[0 0 0 4] U*»bft*Sfe, ©O^ffifl, 

[0 0 0 5] fct, **^f^*|toSffi«7K*«S:fflv^ 



tR 1I X«R 9 i:R 10 «:^LT, 5-8lO$Si^ 
7 k o>l*r»J*L"CbJ:v\ > ) ) r^£*i5a-r^y^ 

-CH (Rb) -Rc 
[0 0 0 6] 

[0 0 0 7] 

(1) : 

Ru (X) (Y) (Px) n 1 [R 1 R 2 C* (NR 3 R 4 ) 
-A-R 5 R 6 C* (NR 7 R 8 ) ] 

p^yif, tK^SX^c l-c 2 o 

U R l -R 8 tt*fteh4Ji&LT, **JSW\ 
tttt,J;^Cl-C2 07/^S, ffikSSrWLT 
t^C2-C2 07;^/^ S&gSr^LT^J; 
VNC3-C8^P7/V^/Vl, g&&£^LTk<fcV^ 

r ? A */^SX fi«&S Sr^ L t fc <fc v * r y —A* Sr * 

1% R l fcR 2 ©^-f*V36^R 3 fc'R 4 ©V^1'n^ 
R 5 £ R 6 (0V^ttd^R 7 i R 8 OV^tbd>fc*|S^' 

j:< a— yA^S^Sr^urv^rt i-C3 7^ 

g£^LTV>T 1 fcJ:^2tfc9'vr A #7 
A'* u^jl^ttR 1 ^ R 2 cov^-f R 5 i: R 6 ^v>-f 

(§1*5 1) > (1) to^7^v#-KW 

(2) : 

[R 1 R 2 C* (NR 3 R 4 ) -A-R 5 R 6 C* (NR 3 R 4 ) ] 
(S5«t>, A, R\ R 2 , R 3 , R 4 , R 5 , R 6 «lt*:«l 
iRI«-C*>a) T*)Sri:Sr»«fc-r5fB**lie«o 
fSrr^M^m (111**2) , (1) *©^T 

(2* ) : [R^C* (NR 3 R 4 ) -A- 
R J R 2 C* (NR 3 R 4 ) ] (SC«P, A, R\ R 2 , R 3 . 
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3ffi*©>rVr = *Aft-&* (tt#«4) % R 2 , R 3 , R 
4 , R<\ R 7 X^R 8 ^7K*H^-e*>6, INtll, tt* 

[0 0 0 8] *»Wtt*2l21, -#5t (2) : R*R 2 C 




(3) 

[0 0 11] (5t+, A«»fiH»£«^LTfc<fc^3 




(4) 

[0 0 13] (55*, Ag»», B«»&r5*tt*WBfcra 

[0 0 1 4] 4&Htt&4t^ HR* (5) :Ra-C 
O-CH (Rb) -Rc [SC«K RaMRcH, -fcfi 

C2 07M;H, BlftX*:*U"CtJ:V^C2-C2 0 
T^nyl/i, K&££#LTt>J:V^3-C8v'^n 

[0015] Rbll 
-*« (6) : R 9 CO (R 11 ) N- 
-#5t (7) : R 9 CO (R 10 CO) N- 

(8) : R 9 R 1A N- 
T?**H5^-fix^(0«S:*-r o <££T\ R 9 , R 10 

«*S*WUrt)«t^C 1-C2 0 ffl 
&S*#LTfcJ;^C2'-C2 0 7^=M, M&g 
«r#LTt>J:^C 1~C2 0T/u=*S/ai, dft£4r*r 

TfcJ;V^C3~C8S/*n7Vl'=«*$/'g % S&g&^L 



* (NR 3 R 4 ) -A-R 6 R 6 C* (NR 3 R 4 ) R 

6) . 

[0 0 0 9] *»«tt»3lC, (3) Xtt 

(3' ) 
[0 0 10] 
[ft 3] 




«xas:Wi-«c:it»«ii-s-tt5S; (4) x» 

(4' ) 
[0 0 12] 
[ft 4] 




fc, R 9 ^R u Sl<^R 9 iR lo ^U, 5-8M 

H^ia*L<n2aa±o#eET^, 

tt^, (10) :Ra-C*H (OH) -CH 

(Rb) -Rc (5£«K Ra, Rb, R c&tf * litftfB 

[0016] *m\<o;vT~vj*i\&m\±. A^asfift 

#l*«IB#fc LT#fl4IWBHtt5* (4) % (4' ) A 
(10) -C*$ix«**Sttr/i/3-yi«Sr, 

[0 0 17] 
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#t*s*hR5£ (2) T?*s*t8^r?wfc**, ®& 

tt£ (3) At/ (3* ) T^ftS^gt^h^ X 
tt-** (5) "C»$^*a-T5/^h^SISr, ^£ 

[ooi 8 HttS; (i) -e^ft^vT 1 ^ 

[0 0 19] -ft* (l) Ic&vnt, A\X ^f^, 

fu^v^lsy, ^n^fi/V, .^a^yf^y, 
o^^i/y^oc 3-C 80^ dTMV^ ; 

^V7^ f-*fcT9^ fc*n-;K 

^rf-yy^y, shfrf^/JJ^y >\ rF7t Kp77 
[0020] rft<b^Sf;05KB&S£#LT^TJ; 

Cl-C67;^/H;^ h^r^ ^h*^ T/Ptf^ 
C 1 - C 6 7^ ^ ^ ; 7 x -f-y^/i^ 

(D7 9— A-g ; *s/$ftf>7 y — /l^^ri/g ; 

[0 0 2 1 ] A^7^l/y©t^ R^R^Vvfft 
V\ 

[0 0 2 2] Pxtezfc*:^ ^ffitt^Sr^-fo PxirL 
Ttt, -«SC: PR A R B R c -?3l£;ft,5¥&* 

* 7 -f J'Eifl^K R D R B P~W-PR F R G -C 

[0 0 2 3] PR A R B R c -0*S*t5*ft#* 
7^yBttfl3>t, R A > R B ^^R c li, 

/l^ ^^r^Vg^^C 1 ~C 2 OT/l^yVg ; g&g£ 

5/^ P^^i^WC 3~C 8 ^ n7^ 
S *fc, R A , R B Xt/R c «)5*>0 2o^ 



[0 0 2 4] fflK7:c:^£fttf«*S<0H&Si LT 
tt, ^Jx«> 7yl &ff^ a^^cOAP^y 

; ; T ^ J S ; * *7K »*7K fcf/K 

^vS^OC 1-C20 T^^vg ; ^r~/K :/n 

-<^W T/r^Vg^C 2—C 2 0 7/^x;Vg ; 

3~~C 8i/^P7M/l'S ; ^fi^/K a-^fvW^ 
SVK a , a - ^ f;U^y^S^(07 7 A^A-g ; 
^cc^/K l-^fvK 2~^^f L /VS^(D7D^V 

g ; y h*>\ ^b*^ n-T'Pd**^ 

t/ h*^g^0)C 1 -C 2 OTA^^g ; y*y 

/V**i/g ; Ti'A'g ; ^7Pii ; ^/^If 
[0 0 2 5] : P R A R B R c T«$*iaiJlffi** 

!)7x^^7^y> Fy^p^;^7^ 
by (p-b^A-) *xyj>> y ^y^^/u^f-zv 

-t*j-/vib*y jy y l-[2- tyy ^-jvib^y 4 
y) 7xPt^v]xWf/vxw r/K 2 - (^7 

[0 0 2 6] : R D R E P-W-PR F R G -C^£*l 

62l^7>f VEtt^(C*5V^, R D , R E x R F 2W 
R G lt, *^n»SCLr, y^*/K ^^/K n-^n 
>fy7Plf/K n-^;K s e c -:/?7K t 
-^^K -^^/K ^V;vS§(DCl-C2 0 7;V 

~C8^p7;^;H;^^U R D ^R E fo 
SVMtRptRG^^LTBlftSSr^rLT^-tV^*!! 

[0 0 2 7] SJIB7*^SXV«*«^B*Si:- LT 

^/VS^OC 1-C20 T/V^r^S ; xfs/l', 

^^-/Vg^COC 2-C2 0 7/^^S ; ^ 

3~C8^/^D7;l/^S;^y^K a-^J-?l"<y 
\>)V y a, a -i?*^/l'^l/V;Vg i ^<DTy SCSI'S; 
7x^;K l-+7fvK 2— **7^/Hi«^>r il — 
S; p< h^riy, ^b^^ n-^a^ ^y^n^K 
^re/, ^h^r^^C 1-C2 0 7/VP^rVl ; T^> 
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[0 0 2 8] Wte, YV 
>\ tvyS^coc 1 - C 5 7/^ U^S ; i/Zu 

p^i/i/yI^C3-C6^nTMi/yS ; y 

2' -s**fA\ i, i* -yfi-y^-zv-z, 2' -*M 

^r-/Ug ; yn^g§(7)C2-C2 07 

to 02 9] «FiaiKftssr*rurt>J:^ry-^soii 

IfcfifcL-CB:, *7VK **-/K :/» fc>/K 7 

^vV^^GDC 1— C 2 0 7/V^S ; 7^^ 
=.yv, ^f^yV^O C2-C20 7/Hr~A'& ; ^ h * 
^h3rv\ n-^naK^S/, ^y^n^^ 7* h 
^'>S*OC 1~C2 0 7^a^S ; tg&mfbtl 

[0 0 3 0] — R D R E P-W-PR F R G -C^$tV 

[0 0 3 1] Sf>JC**W^*5l>T«, 2, 2' -tr* 
(B I NAP) s &U<B I NAP©t7f;t/il:7;^ 

^S*<o£|«ftSSr*ix-?ttl-5«^ri-5B I NAP 

[0 0 3 2] ZLflb<OMcfcf!ftk LTH 2, 2' - fcf* 

- -1, 1* -\firy<? 
)\s (To 1 — B I NAP) , 2, 2' -tf*[tf7. 

(3, s-v^^vv;?^/^ i' 

- \+<f7<?fr (Xy 1 y 1 - B I NAP) . 1 - 

[1' , 2-tf* (v>7 x.~/VX*7j J) 7xD^ 
;\s]^;V*JT^y, 2, 2* -tf*- (iH^n^* 
V/u**7^/) -6, 6' -v^^vU- 1, r -tr 

7:nn/i^ 2, 3-tf*- (^7x^/1>77>fy) 7* 
1 -i/^n^^^/U- 1, 2 -If*- (£?7:t~ 
/M**7^y) jc^v, l-g»-3, 4-tf*- (S* 
7^^yV'^^7-</) tfpj^y, 2, 3-o--{yzf 
*\?Vt>-2, 3-S?hKn*i/-l, 4 - fcf 7 - 
(^a=A'*^7-f /) T^V, 1, 2~fcf7[ (O 
h=^>7:x^/U) 7^-/^*7^ /j^V, g 

ft-i, 2-tf* (#**7y) ^^ifv, 5, 6-tf 

*- (v>7^xvMK;*7>f 7) _ 2 -y>A'#A'*V > 



N t N' -If*- (i^7:i:~/l^7 7^/) -N, N' 
-tr* (l-7i^xf/i,) a^f-U^TSl', 1, 
2-fcf*- (i/7x=^7^;) :/P'<>\ 2, 4 

-tr*- (-^73ir:/w^;^7^y) [ (s, 

6) , (5' , 6' ) -If* (^fl/VmV) If 7 
zlZL/V- 2, 2* -S?-f /U] tf* (i?7i^77^ 

» , 1, 2-tf* (t-7'^y^vv**7^/) 

2, 4-tf*- (i^7x^/U2js^7^ /) -O'* 

[0 0 3 3] «jb\ £<D£WfcJ8^*££<D^ta** 

[oo3 4] r x -r 8 », zti?tim&i,x, 

^;*?7K 3i fvK n-^nlf/K -YV^ntTyK n 
-T'f/K s e c-T'fvK t -T^vK ^i'fvK ^ 

LTt>J:^C 1 ~C 2 0 7M 

(#£L<teC l~C6 07;^;vg) 

sec — T't'^K t — T'T'^/K ^^t— /K ^^rir 
^S^fiiftSSr^L-CtiV^C 2-C 2 0 7^^^ 
/^S L< fiC 2 - C 6 07yb<*r^S) ; iX^ p 

LT t> X V>C 3 ~C 8 i/t P 7/V^vS ; 
/K a-y^^V^/K a, a-^^fM^;K 
a -xf^y^S^iOg^S^^ LT t ct^7 7^ 

[0 0 3 5] WIBC 1-C2 OTyU^S, C2-C2 
0 7/^^/^S, 0 3-0 8^07^/^ Ty/V 

*^mRTfTv-;um<D&&mtLxn, 7^ 

^U<li:^g^7^yS; y^/K n-7"n 
fcf/K ^VT^Plf/K n-T'f'/K sec-/f/K t 
-7^/K n-^^/K ^y^>f/K ^^y^- 
;K t~- <y^K ^^r->/u, -*t*f-)\<^ J 

xvK f'y/K Kfy^S^OC 1-C20 7^^f/V 
S;jcx^/K n-7^P^^K ><y7 p P^;K n- 
TrxvK sec-^/K t -T'r^/K 1, 3- 
T^-^m-yi^ n-^yfx;K 2 -^yfx;K 3 - 

^^X— /K ^tx;Ul^C 2-C2 07;U^xyl/ 
a v^S*<£> C3-C8^a 7^^/Ug ; 

/K 1 --^7^K 2 -t7f;vSf07y^S ; * 
h*i/ v 3ih^^ x n-7 P P/K^r^ % y^P/f^y, 
n-T'h^^ sec-/F^ t -7 'h^VS^O 
C1-C2 0 7/Vn^v/g ; 7vVl^^>S ; 7^ 
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[0 0 3 6] WIBttt&rSySfcLTtt, 

N - V * ~>vt \ J £9E<0jBHfc**ad J lX«:2fl 

;V7^y> y> N-3i 

fvV- N - T is/vr ^ J S§ON - T/V*/U- N - T > 
;ur ^ ; N-y^-N-^y^^yvr ^ /S, N 

[0037] nmri/^^i/Sk ltwu r 

*=yW*^^S^OC 1 ~C 1 2 07^#/Wf^ 

^-/HSoc 1 - C 1 2^>7^/^/^^/VS, y 
V^vtX^/uK ; ^W-f /vS^^T y — /i^/vtff^/i' 

[0 0 3 8] Hm^rnmXk LX\t, 
;K ^7^> i^^y^^S^cD^ijt^rn^ 

^yyy/K t*7^^K ytf-dMf}/ 

y/K mjt/j/k f7/9^ ^y^TVy/K tr 

[0 0 3 9] ctte><oS«lS«> t<ofW, g&g 

t>> #rtftWA*#»tt^5«Wifr&, R 2 , R 3 ^ R 4 > 
R 6 , R 7 ^^R 8 ^^T*^^T$>5^T ^ ^{b£» 

[0 0 4 0] fcfcHteasV^Ttt, R^R^l^f 

tlfr&R 3 k R*<D^1Ttlfrk, hZ>WZR 5 k R 6 <OVvf 
Ji^a* r 7 t R*<D i vf ft** <!:> & 5 i^tt R 1 £ R 2 tf> (^1* 
Jxd^t R s t R 6 tf>vvf ftfrk&f&&l>Xfcmm*3&&ls 

[0 04 1 ] (1) R ! R 2 C* (N 

R 3 R 4 ) -A-R 5 R 6 C* (NR 7 R 8 ) "C* 3*1,5^7 



>K )£¥ffittl, 3-^7^-1, 3-isy=-/U7 

yv:/*^ ft^JStti, 2-tr* (i -7^;;^) 

'O-ify, ft^tSttl, 2 -If* (1 -7^yxf;V) 

^n^i^v, 3fe*fiH4l, 1-fcT* (1-75/x 
^) ^n^V*>\ 3, 4-0--fy^Pb e !J7y 
- (3R, 4R) -i?tKn^- (2R, 5 R) -i* 

[0 0 4 2] ftlC. **«<0/^-^A{b^Oj(Jt* 

^bftsunuRjpfiLrrt, oak i«> 2«> 3flg& 

5o ^fr^tf)^"?^ Angew. Chem. Int. 
Ed., J3_7_, 1703 (1998) (CfSifcO 2 tf/l^x 

-^A^^fflv>5^ri£^^fc5 0 f 2* 

* (i) T?***T/S^^9Afls^**«Jlrt-ait3» 

[oo4 3] ut, m&mnk tt2ffi^^^A- 

ttfcov^XJ:9»j»^R«i-5 0 *-f. ffl*lR»^2ffi 
(D/^^^a-zn^-T Y9$Wk**y 4 >&fiL=tk*, 

[0 0 4 4] tH»JDn*^2«w/i^=i>A-/N?-< Ktt 

pg$^St>or^*VN 0 ^oft#«li:Ltfi, [2^>fb 
^»>A (^ot^^y) [ir^ (^f'/w 

T^^A (^<Vfef» [216^7^* A (p 

-^y) [2^>fb/vr^!>A (hyy^-< 

[0 0 4 5] vBffi^-oftfflSWt, f\sr-t;j» 

^7^K^i^W:»LT, ii^2 

[0 04 6] r<oSJ6tfflv^feix5»ttEtbrW:> mft 

^anMA, h^PP^y, BSJftffc^*, 1, 2 
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-f;W 7f>7t KU77V (THF) , 1, 

/HK;N, N-^^fM;VA7? K (DMF) , N, 
N-^p*?vU71r*S R> 1, Z-*J**A"t 

1, 3-^^-2— <%W)V/ % s* N- 
^f;VfaDK^ *->u !J i/ft h y 7 S K (H 

MPT) ^COT^ K3§ ; 7 it h~ h U/K h U 

/l^cfl- b JJ/Hg ; ^fyuxyu***/)* (DMSO) 

[0 0 4 7] ^jJCOftfflSH, S@lgl:»Ltlml 
-100ml,»*L<tt, SSlgC^U lml- 
1 0m I <D$&ffl-efo£ 0 SiSfiftw:, 0-2 0 0 

[0 0 4 8] jfcte, #^ftfc*;*:7^-/UT~?A- 

[0 0 4 9] &^T\ #k:ftfc7 ^-^7^y-;v 
7^^A-^7^ KUKfcSr, ftjfrK ttaEtSft*** 
ikKioT-jRS (1) -e*3*t* (n x =l, X = 
Y = H) TXy-7fr*7 jv-jVv-=l?;<U\lY}) Y$&W 

[0 0 5 0] ffl^e>*tSJ£££L-Ctt, «itf % hy^ 

1, 4-^71^^ a [2, 2, 2]tf-**> (DAB 
CO) , 1, 4-^71f fcT^n[5, 4, 0]*>7*- 
7-^ (DBU) ^<2W«&g; ^MJ*A;* 

(LDA) %OGmV?VJ*it&fo;&mki'h})V 

y im± v v 9 AqutfMtt ; *sww- h y ? a 



"C, ii^v 2-10, OOOff^K #*L<tt, 2- 

[0 0 5 1 ] r<&E£fcJBi>*&£J:LTti:, «itf, 

THF. 1, 2 - h 1, 4-i?± 

SrVl/^V)^— "r^m ; A\ a*/— A\ n - 

T-fe^^K, 1, 3-^f;W^/^^, 1, 3 

[0 0 5 2] »«EOftflB*tt, 7^-^7^y-;V 
T^VA-s»yJ Klgftl gfcttLT* ltnl-100 
m K 9*L<(llml-10ml <£>®ffl-?$>S 0 * 

fc> RjsSfifttt^ - 1 00-2 o ot:, b< 
- 1 0-5 o^o^n-efcSo 

[0 0 53]-K(l) tp % XXttY##^#*S/ 
^^-A7^K»:RCOONa^RONa (Rlt 

So 

[0 0 5 4] K±<Di5^Lr»5fi*Jl-5-»a (1) 
-C*$^/i^r = «>A^*r4, -JftS: (3) % 

(3* ) v$t^ti^m^n^rh^mRxjMstA (5) -c 

[0 0 5 5] ftJC*»WO^r^>ft^*(COV^RW 
n o **W0^7^ftm (2) : R 1 

R 2 C* (NR 3 R 4 ) -A-R 5 R 6 C* (NR 7 R 8 ) T*$t 
$tl%h<DX'hZ> 0 -JftS (2) R 1 — R s . A^U? 

(2 a) t»*$ix6^hVSrffl»IR» 

[0 0 5 6] 
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(2d) 



[0 0 5 7] -f**>%, (2a) WSISL 

(2b) fcl (Xfil) , Kft^ffi 

tt$>*~ * (2 b) tr**JSttr«>K (2 c) \mmh 

(XSl I) , **BttTS?H (2c) Sr»5c-r«ri 
(181 ID, S&fifc^T^fr&ft (2) £ 
R3M-*i#-C*a. tits ¥trY> (2 a) 
$/A (2d) KSE&L (IS I V) , ^Ot>©W#ai 

aur^r^vft-wh (2) Sr«jer«rtt>-csa 

(ISV) o 

[0 0 5 8] UBSISWtL-Cfll^bnS^h^ (2 
a) fcLTCHU Witf, 2, A-+W9Wlns^ 2, 
5 -^^rf-y^V, 1, 3 -i>7 3L~fr- 1 , 3 -7° 
D/y^>, 1, 4-^73:^^-1, 4-*7*>& 

*>\ i, 2-V (r-fe^/p) ^yify^^tfbtv 

So 

[0 0 5 9] is i ©s>^r by (2 a) ©3F#aBGK# 

I*, fi&Rtf, 1 1 - 1 8 9 6 0 0#^(RO|BlRj: 

R»fcLTfT$£i# , ?*S. (2 

a) tttm^mk&%m$M*\zm&i,. a htm 

#-/V (2 b) Sr#5rtmS, 
[0 0 6 0] 5F#3i5c«U»i LTtt, «*tf, #359Ht 

(2a) fc#ttl/50^1/ 

2, ooo, ooo«f*;K SSKIii/ioo^i 
/i, ooo, o o o{&^-/v<o®ffl-efc£o 

[oo6i] ssiol-sitstLrtt, «^.«, h!)** 
/vr^y, ^y^pf;vxf/i/7^y, ey^y, d 

ABCO, DBUWiiSltb^^^b^i/ 



Ol^/MCfcfU 2-10, 0 0 OffiF^K #£L< 
Ht, 2-4 OfflF^/V^fiffl-efc^. 
[0 0 6 2] &mmt t ITIt , * * J -a\ 

1, 2-^pnx^y^APyy«Sg; i>x 
^/U:*— fA\ TH F x 1, 

1, 4-v 5 ^fy^^-T^I; DMF, N, N — 

i, 3-Wf/v-2->{^yy^;y, n-^ 

f;Hfp 9 K^, HMPTW^ Kg ; Tir h~ y ]} 

[0 0 6 3] TK^COE^ri, a*. 1-2 0 0^JE> » 
£L< 1*3-5 0^jEcD|&aT&6o £fc> 
£ ITU 5: K«£fllt>S 

it*-C*. -** (3) , (3' ) X 

(5) ^g^tl^)^ h^lC^-LT, 1-10 
OfflHe/W0$&B-C*>*. fi&ttl 5-lOOt, 
<tt'2 5-4 O^mft^H-CRft^xttT-rS. ££f$ 
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*J*hy (2 a) &tl^(D&fo&ft 
(0 0 6 4] **5, ^Xgl^^hV (2a) 

MtcRJC (Tetrahedron Lett, ,3^ 
±, 6 0 1 (1 9 9 0) ) *0^ePO*ifeJCl(lCTff 5 

[0 0 6 5] Igl I Ojt^Stt^t-/^ (2 b) <OT 
^ (2b) HV/^d!JK> b y 
20 (2 b) fc*flSf-*=. 

[0 0 6 6] T^Kflflflil/ttt, ^xxM^jj^II 

(2 b) tr^LT, 51^2-1 0f»*/U<Oi5ffl-0** o 

[0067] wt&fc\cmvfz>&mt u-ctt, #j 

xtf, h !j xf /V7 ^ y , fcTye^ DABCO, DB 
U*£<D#®&& ;i"hV £Ay + h >) 

h*5/F, #y*A t h^r-> h\ 

*BWfc;fr y VA&toT/i'* y &JH*»fl:«9 ; Tk^fc-^ 
* V* ^§©7;^ y ±fi&A*BMkft ; h y £ 

[0 0 6 8] T&V1ffifc\cm^bfr&mtkLX1±* 

1, 2-^PDx^y§^DyyM** 
S ; S^tfylo:— fv^ THF. 1, 2-^h*i« 

*>\ 1, 4-mt^x-r/VS;DMF, 
N, N-^y?vV7-fc*S K> 1, 3-^f;W^ 

yy^v, l, 

[0 0 6 9] Kfctt. a*- 7 8 t-£*<0 ff * 

L<tt-3 0 t C-*flo«iH-en»J2:ilfTl-5. E*S0$ 

ran, »*L<fi3-i 8 

[0 0 7 0] XSI I I©#*®ttTv*K (2 c) CDS 



RJ&3*Tfr5. «5c*lfcLTtt, -mmc&RiZiiZ 

[00 7 1 ] «5£KiSU:«^6ii5«tt4 Ull 

^ ; ^^yi^-x/K THF, 1, 2-i^y h*ci/* 
9>s 1, 4-mty^x-r/^;DMF, 
N, N-^y^vKT-fc^S h\ 1, S-*J*f>A>4 

Vy^v, 1, 3-^^-2-^ S^Vy 

N-^f/UfaU HMPT§07^KI;DMS 

JCWMBli, il^s 0, jf*L<tt, 3-1 81$ 

[0 0 7 3] Igl VO^|>y (2 a) 
tt. (2 a) ^-)SS:R 12 ONH 2 

7;^^i/7^(lfi^-c^t\ «S"C*»4*4# 

HS. ^O^ftll, y^hV (2 a) tC#LT\ 1~ 
1 0 0 flf t < tt 2 - 2 0 ffiF-=e/W)«ffl-(?S> 

[0 0 7 4] rc0S^t^^^ix6^<bU-Cn, ^Fg 

ny^> x ^an^^A, M)^nn^^y, K^kjK 
1, 2 - ^ P px^ y»^a^»ft**g ; 
S^fvVa:— THF % 1, 2-^ h^>x^ 
V, 1, 4-mty^^f/Vl;DMF, N, 
N-^y^UT-fer^ ^ F, 1, 3-^f;K5^yi) 

i, 3-i^y^-2— i 5^y ^y^, n- 
y/K ^^/-hy/i^<D=r-y>Mg; dm so, 
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[0075] s«ra:, a»-5ot-*n;©»*, »* 

18«PB|-C*)S, 

[0 0 7 6] iav©i?**^A**Stt (2d) <D^ 



* ^^iSTcSJS (J. Org. Chem. , _6_5 ( 1 
8) f 5 8 7 9 (2 0 0 0) #J$ 0 ) 4&<D&to<D%mc 

[0 0 7 7] 3fe»gttT ^ g 
[0 0 7 8] 

Mb 6] 



[0 0 7 9] 




0) 



(30 





lit 7] 



CO 





Cat. /Wr-? Af bftft 



(5) 

[0080] *g£^hytg (3K (3* ) Xtt«-r 

(5) Srffl»«»i:Lr, /V:r~*Affr£ 

#i«^-5**fi5ttryW3-^ (4) , (4' ) XB (1 
0) Sr»3g1-5CtdS-C#« P 
[008 1 ] MtfcfcS#&*l*v* (3) Aff 
(3* ) ^oP-aWH"*. -HW (3) ftW 

(3' ) ir^^T, Agt^ttK&Sfr^LTt J^S- 
pJK***A/TN>±v\ 4- 8 8tJf2g&& 
«rWlyCfc«fc^3~8A«k L< rt4~8*j|£ LT 
tt, W*.fi, ^p^p/^, isfu^fy, s^p^ 
v$y^ i/t D^^ljJ-vilMlsotWilKfls*** ; p 
7*0-^^ ^^D^ry, ^p^v^xy, *^p^ 

[0 0 8 2] WIS^xn^^^A/Tti J:V>4 — 8^^ 
fnffcum 77y, bT5v, 




* • 




(10) 



s<>Wy*/—/K ^y/fr/- 
[0083] «^«^r b i urn, *&£ 

V>0-7=- h7Pyg, ■&S*#L/rt>J:l^P i e>' 

tL-ctiPf^p^v-4-tyS, g&S4r#L 
Tt>£i^2, Kp-iH-^r/yy-4-ty 
S> BtftS4r*U"Ct>i:v>2-^y^^p^v-4- 

fy^/yy-4-^g, g&&Sr#LTt>J;v>l 

9^-3-tfyJB* ■ifeSS:^rLrt>J:v>2H-'<v^ 

!)y-3-*yS, ■&S£WLTV^ i £)^4-^h 

-4, 5, 6, 7-7b7tKPf7.t7ryIW 

[0084] mat^ii^ h^&oe&s* L-as, m 

*»S;r$y, y^vwrsy, ^y^/vr^y, r-fe 

^T^y*)POjI*Stb-Cv^t>J:v^T 5 7S ; y^ 
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l^C 2 OT^^A^ ; /K n -yp^^K >f 
y ;/n^rvK n-^T^/V, sec-^f-/K t - 
T'x^/K 1, 3-y*^~/K n-^f^/K 2 

— C 2 0 TJ^tr— ; ^u/n fcW, n y<^ 
A\ p^V^vK P^i/;vS^©C 3^C 8 
*y# dT/W^S ; ^<Vi//K a -y ^vVOvVK 
a, a-i/y ^/l^VvvK a -^^V*?>V9&<0 

Tyfr*fr& ; 7x^;k l —J- 2 -^:7^/u 

J»©T!I^H ; y ^ h*v\ n-^P^ 

^ % ^y^njK^r^ n-^F^X sec-^h^ 
V, t h^->£SOC 1 -C 2 OT^^^r^S ; T 

[00 8 5] Kriar^^^Si: uctt, r 

irh^ri/, ^/i^/i/^^^*^ ^yypfcVutfA' 
7Kn/V^^^^(DC 1—C 1 2©T^^*A'<=A' 

7$-;ug;!§<DC 1 ~C 1 2<7)7y^^^^— /i-S, y 
i/^/tf—yi/g ; ^vy^/HS^^T y — A^/U/tf— /u 
[0 0 8 6] itMB-^nSg^LTtt, mtt. 77^ 

s^yy/K tr^yy^K **i>-yy/K <fy**w 
y/K hyryy/K ^ryy/K ^y^ryy/K e 
y^K tf^y^K b'^^^K ^y>r **vy 

T^hy^/K -fvKy/K 7xfyhP^!i;uS§© 

So 

[0 0 8 7] ;L*l<b<£>B&gtt, *<Dg&ftg s g&g 

[0 0 8 8] £t>tc, lfiffibfc«lft*ttSJS«:a*L* 

&g£LTtt, 7y«, *««^P^ 

; ; */W^^^S ; T ^ / S ; y TvK 

3^>K ^ntT/K 'f^P^i y^vK s e c -y 



6 7WI;^^ :/n#*^ ^y 

yp#*$/ % yh**>\ t~yh=^>g^cDC 1-C6 

A\ yp ^y/p^^/^ 
/K yh^tf/vsK-yK t-y h*^*;^-/^^ 

LTt>J:v\ 77y, ^7>, ^7 7 
/K fy/^/K ***y-/K V****/-^ h 

yry-/K fr^-M yfry-/K fy^v, 
7y-/K ^y/f7/-/K ^;i)y^TDi 

[0 0 8 9] j^ClC, a-T^^rh^l (5) fcOVvt 
y^;K s e c-y^/K t -r/fvK -O'^K >f V 

lfeS ; SrWUTt>«tV^C 1~C2 0 ; f^/K 

1 -yn-^/K 2-/p^/K i-^y^n^^ 
/K 1 -7 f r^/K 1 --f yyp^x/K 2 -77-- 
/V, 1, 3 - yy ^^/U, i-xi^ 

#LTk£^C 2-C 2 0 7;^^S ; ^P7 p Pf 
/K ^P^f/K S/^n^v^/K i^^P^^S 

g ; ^Vi^/K a -y ^-/U^V^K a , a 

J:^C7-C2 077^S;7x^/K 1 

2— *-7f-/w*#<o«lftXS:#L-C4)i:v^ y-/v 

[0 0 9 0] HlfeS^#L"Ct>J:v^rp»S 
tim 0»J^tfs 7 7^;K t°y-/K ^y7- 

fpss;k'p!)/K -f^^yy/K tr^yy^ 
•y-yy/K ^y^-^f-yy/K hyryy^K ^ryy 
/k ^y^-ryy/K try^ tr?ye;yu, tfy^n 
^^y^^i/yy/K ^o^yf^yy^v, ^v^/f 
ryy/K =^yy/K ryh?-^ -rvKy^K 
^ v h p ^ y /^s^cosft^ u < «?Fffljfto^a^7 L 

pSS;^^f^jx6 0 

[0 0 9 1 ] g&!E7/v*A^ T^^;vS, ^p7 

/w^s, 77/^^s, r y— ^SRt/^p^s© 

^og^ig N g&gos^ g^So^tc 
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/K s e c-:/7yK t-^/K ^VfvK 

p#**X -<y:/p#**>\ ^H=^^X t->>>*i/g 
*$<7)C 1-C 6T/v**i/m ; y h^y&ywtf-zv, 
h^v^A-tf-zK :/P#*i'#A'#~/K ^fy:/p# 

/I/^^VJSOC 1 — C G7 JV^^i/J) ; ^< 

( 1 — **:7*yK 2 --fy ^/yg^tf)) -^-yfvyg ; # 

<D&m<D&m\zm&&&fii>xb^^ (yy>. vy 

^i^y-yv, hyry-/K ^t/-/k jyv-r*/*- 
;k tfy^v^, br9s*>\ 

[00 9 21 Rbtt, -UK (6) :R 9 CO (R 11 ) 
-#3$ (7) : R 9 CO (R 1G CO) -Jft 
5£ (8) : R 9 R 11 N- > <0l*1"fta»OS«r*1-. 

[0093] r 9 . R^xt/R^tt-ttu^na 

ftLT. fcMm^ ; 4vy^/vS ; **vK ^3vV\ 7^ 
fcT/K ^y/D^/K 7^/K sec-^f/K t 

y^A*. ^^/VS^CDC 1-C2 0 7;^ 

;yg ; y )>3r>\ xh*^ 7x0$**/, jyzfvtf* 

^y^yf/vt^^ ♦fr^f-Aoj-*^ t 
8*>? n7/i/3df-^s : H&g&^rL-tfci^c 1 ~c 

2 0T/y^~/yg ; 'O'S^K 4-2 v O'O'iJ/K a 

- y SM'S*? ©KftSS:* fc <fc V >T 7 ^^r 
/vg ; *<>i?A'ttis % 4 p p^VSM'^V, 4 

- y ?7l"< ism^<DW&M%# LX h X v > c 

7-C2 0 77^t^i/S ; 7x^;V, 1 — fy^ 
g ; ^wVA^^s 1— tV^Hr^t/s 2-^y 

^n7;^arJ/S, 7y-;Vt^'>SSO t 7 7/V 



[0095] friars ta^-^, ryjv 

S0*«fcttfc»JIRB:*V\> tttt, 7 5/ 

iff, mm, %m^<D^v J fi*'i%* ; ; #;v#*v' 

SSWLTv^tctv^r^yS ; ^^/K ^^/k y"p 
tVK -ry^p tr/K s e c -^f ;k t-y 

^^f*^s ^^■ixyPS^coc 1-C2 0 7;v^;V 
S; b^T'>, ^h*>\ ^d^V, ^y/p^ 
^f^r^ t-^l>^S§(OCl-C2 0 7;Va 

C 2 0 7/Vn3r->;fr/v#:^/Vg ; -<y-^^OttE^ 

StcB^SSr#LT^J;^yx=/v5 ; -fy 5 i">m<D 
-i-y^;vm^<D) -ry^/vm ; ^offi^co^glcg^ 

***5/—>p, ^y^-^f- s /-/K hyry- 
/v, ^ry-/w ^y^r^/-/K fy^v, try^ 
ify^y, -o-y-f ^y/f^/- 

;K ^y/f/y-^ ^yyy§rt ^rnSS;9 

[0 0 9 6] £fc, R 9 ^R 10 i:^xHR 9 ^R 11 ^^*g 

h\ 2, 4, 6-hy^ytf^y^y, a 
-try yy%<D-< ^ KW*^*(f bttSo 
[0097] Rb©s#«iLtH:, 7tw-;y, 

y^/vr^y, 4-^f^yy^;i'7^y, 2-^p 
p^^/WT^y, 3-^K^y^;u7^, 
2 n p- 4 -y h^r^yy^ywr * yl§©7^ 
/vrsyg ; ^T-fefvursy, ^v^yur^ys 

y, N-^yy^/v-N-yf/vr^y, N-r-tr^v 

-N-^^T.^y, N-^>y-f^-N-xf;V7^ 
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t 



7tf/^-N-7*^75 A N-Tirf-A'-N- 4 
-^;V77^;V7^, N-T-fefvV-N- 2 n 
D7i z^)V7 * y , N-Tir^-N- 2, 
P7x^;v7^y, N-^O'^-N-^^-z^T^ 
/, N-'O'^A'-N - 4 - ^ ?-;\>7 =.~J\"T ^ y , N 

4-^aD7xn;>7 5/ S^N- 
T ])— ^-N-7^7 ^/S ; N-y Y*ci/$/U7$~ 

y fvi^r s y , N-y b*^#^#-^-N-^?vi'T 

N-xh*$/#/l/*^l/-N-3i*-A'r ^A N 

df-^/v^n/v-N-^/wr sy, n- t -zfY^rf 

^/V/K^v-N-r/^/wr 5 ys ; 

[0 0 9 8] N-^h^-v'^-^-N-^W; 
y^ N-rc h^V^^r=./V-N-y ^ A N- 

— ^^-at s a n- t b^v^/i^— A'-N-y 

f;V7^1, N- t -r/b^S^^-^-N-Z/b 
**sT ^ y N - 7 /V a * /vtf x^U- N - 7^ 

y, N-^n^^^^^^-^-N-^^^/^T s y , 
n — { y/P^^^^-N-7x^7^ y, 

N-^ b^r^/M?— yi/-N-7^=/^T^y, N- t 
- 7" b * "is* /VxKx-yl/- N-7in ^/V7 S y N - 

7;v 3 v'^ /v^^/w - N - 7 !) -;V7 ^ / 1 ; 
[0 0 9 9] N-^fW-y fvl/y^A'Sfrn }VT ^ y , N 

~ai^/v—y^i/^y^n;vr ^ y , N-ynevw-y 
^/wM^-A^r^y. N--fy7 f o^-^t/u^ 

y, N-^^v-y^^/v^^/ur^y, N-y^ 

x/V7^y. N-^^-/nf;^/^^7;A 

N-^fvu-T/D tvw^/v^^^r ^y , N-y^vw- 
tvu* /v* -/V'T ^ y , n - y fjv - zf*?^ a* — a* 

7 ^ y , N-xf /I'-^f W;^^;V7 ^ ; , N-y 

^/V- t -^A'.XA'* -;VT % y , N-ac^/W- t - 

z/3-;v*;vfr~jVT ^y§ON-7M;v-7;^/^ 

/Ujfrxvl^ ; N-^f/V-7x^V7M^7 

* A N-xf;V-7x^/W^^/V7;y, N— < 



y f-yv 7 ^ ^jux/isfrs ~jvt % y , N-^y^-4- 
y f-^ymx^^/i/^^^r ^ y \ N-^fvw- 2 - ^ 

an7x-/VX/^/i'7^, 4 - 

^ p D7i^;^-/v7 S ;S?on-7/^ 

-|ft7x^;^^7^S ; 
[0 10 0] N-^x/V-y f/MM^7^ y ^ 
N-^x/W-x^/V^A'^x/VT 5 y > N-7xx;V 
-:/n ^ y x N-7x^;V-^yyu 

/vr^y, n-7i^- t — zf^/^x jvik =>/isT ^ y 

^C0N-T!J— ^-7/u*W^*=- /W^y£ ; N- 

4 - y ^/l/^x/U^/l/^x/UT ^ y , N-7i-/^ 
2-^dd7x^/MM^/V7 ^y, N-7xn/l/- 
2, l-*?9nxi7x.x>frXj\rilsz.ASr ^yS§ON- 
7 y - tfe7x^^;^^7 ; / S ; f> 
4 I K-f A*, ^ W ^ bVA-g, 7*A~f 3; bVA/ 

3-^f^7^/KUV;^ 

2, 4, 6-MJ**ytV<!J^V-l— ' T/t-S. 

[0 10 1] K±RWb*:J;5*»'&^b>'aRt;a- 
[0 10 2] *^5F***{kSlSlcov^KW-r»o 

(3) , (3' ) Xtta-T^y^b^a (5) ^T, - 

(i) r^$n^/^-^^^^#«T^s gf 

[0 10 3] *fc, **W^*5V^tt, /^^^Ite 

&) , 'J yft^Ht/^T ; yft^fti ej^ l^SI 
J; «9 , i n sit u t?^**ikSte«r^fb*<5 - fc 

[0104] ur^ffl-r^-^xt (i) -e^^^t 
Xtta-y7$y*-hy»:»Lr, iiSfi/5 o~i 

/2, 0 0 0, OOOft^t/K jf^L<{j:l/5 0 0~ 

1/500, o o of^^/^teffl-e^So 

[o 1 0 5] m^biiz&mkLxit* mz-ft. hv* 
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DAB CO> DBU$cO#B6&a ; T h V *7 h**s 

y ±m&m*mm ; mart h y ? a, vt^m 
# y v ^(DT/is* y &mi%M*m& ; $6£^^>* 

[0 10 6] ^Pl"5^S^l:f^ ^T^^^b^t- 
*tU iI3f2-5 0 0, OOOfi^K fr£L<tt, 2 

[0 10 7] LTte, g®&tf»^£^*g{b1-£ 
#, i, 2 - ^ n px>? y§^py«*#i ; 

^n^vV^-yvK THF, 1, 2-^J*h3ri^* 
V % 1, 4-^^ty§(Ox-T;US ; DMF, N, 
N-^^f;VTt^^ h\ 1, 3-^f;W^/!J 

^f^fpDK^ HMPTSOT^ KI;7th^h 

[0 10 8] SSE^ffifitt, (3) % (3' ) 

Xtt (5) T^^H^^h^O^ja^t/S^tt^ 

k#lto. i-io, ooott^ Mt<ri2 0 



-i, o o omM.%wt&w?hz>o 

[0109] 7km<DBJj}*, 1-20 O^JE, m 

il<«3-5 0^®I"efc^ *^«4#<>:LT 

^offifflS^ HRS; (3) , (3' ) Xtt 
(5) T^SftS^fVWfcttLT, a*, 1-10 0 

fS^So«5ffl-c$?^o SJ«JaStt, ii^r- 5 0-100 

°C, t< 13 2 5-4 0X:<DU&fomvh6 o ttz, 

[oiio] SJSS&T^te, ««©*«^a{fc^#Ss 
?f¥»fc J: o r * r t s 0 

[0 111] «±OJ;5fcUT»3tStufc3l6*JSttT$ 

;y;\,zi—j\, ( 10 ) fc*JVvC, R C ^tK^J^F-'C&V^ 
fcOttS/V (syn) 3fc#EH«r#-r« 0 

[0 112] 

So 

NMR^^ h/V : V a r i a n GEM I N I - 3 0 
0 (3 0 0MHz) , ^!)7yttK 

JASCO DIP-3 6 0, 0*5>* (ft) 

38 

gM^Pvb^77^-:LC-10Advp, S 
PD-1 OAvp, §,»&iftm («c) S 
^^n-7^77^:GC-17A, C-R7A 

Plus, A*£!4ti?T («) fit 

[0 113] 1 ) (S, S) -1, 4-$?tF 

[0 114] 
Mfc8] 
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<[(R)-Xytyi-BINAFIRiOd (R>OAIPENl> 

KOH 



[0115] i, 4-s^*-*y-i, t-yy^-tv? 

#>0. 4 7 7 g (2mmo 1 ) <D-i y/P^V- A3 

(1M) 0. 2ml^Ljft^U 
[ (R) -Xy 1 y 1-B INAP]RuC 1 2 [ (R) - 

1, 1' -i?T^i/As- 2— f y^ofcTA'- 1 , 2-3i 

fl/^7 5y[ (R) -DAIPENiKt: J. A 
m. Chem, Soc. , 120, 13529 (199 
8) ]] 1 2mg (0. 0 lmmo 1) *:Jq*.fc 0 




*+V/B»3:^= l/i) ^Klt, @ft<£> 
(S, S) -1, 4-5>fc Kn*3/-l f 4-^7xX 

[0 116] (*%«2) (R, R) -1, 4-v? 

[0 117] 
[ft 9] 




dbu 



[0118] (S, S) -1, 4^tKn^-l, 
4-&7**-A</* % sQ. 55g (2. 27mmol) 
tDBUO. 7ml (2. 7 2 mm o I ) CD hA^V 6 
m H$mz*J7x.-jVftXfr})/UTiS}tl . 7 8g 

(2. 7 2mmo I) £«#Lftj&s&0t:T*toUt. 

vh^77^- (^fy/B8xf/u=io/l) -e 
»IM-*::fclcJ;tU gftO (R, R) -1, 4->^7 




S^K-1, 4-^731^^2^. 21g£#fc 0 lfc 
$3 2% 

[0 119] *H — NMR (CDC 1 3 , 6 p p m) : 
7. 5-7. 3 (m, 10H) % 4. 4 (t, 2 H) , 
1 . 9 (m, 2H) , 1 . 7 (m, 2 H) 

[0 12 0] (9UKM1) (R, R) -1, 4~v>T S 

y-i, 4->^7x ~ a;/* vmm&<o<&& 

[0121] 
[ft 10] 
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H 2 



Pd/c 



[0 12 2] (R, R) -1, 4- r V0*VK-l, 4- 
Vy^-jV^fyO. 2 1g (0. 83mmo 1) (Ox 

fcfcJ:!), BftbtZ (R, R) -1, 4 -^r^y- 
1, 4-v J 7x^/v^ySSlo. lgttfc. 

3 7% 




[0 12 3] X H — NMRN^mS O— d 6 , 5pp 
m) : 8. 6 (s, 6 H) % 7. 4 (s, 1 OH) % 
4. 2 (m, 2H) % 2. 0 (m, 2 H) , 1. 5 

(m, 2H) 

[a] D 24 =-10, 1° (c = l. 0 , Me OH) 
[0 12 4] (HJ&#|2) RuC 1 2 [ (S) -To I - 
BINAPH (2R, 5R) -2, 5-^7 5;^f 

[0 12 5] 
Htl 1] 



RuOiKSVTol-BINAP] 



(2R t 5R)-2 ,5-diamiDohexanc 



Rua 2 [(S>ToJ-BINAP] [ (2R y 5R>2>di«nuix>hcxAiie] 



[0 12 6] is* W^^zL—^^\z.y{ 
2mU (2R, 5R) -2, 5-^7 5/^^5 
mg (0. 0 25mmol) »i ftftLfc^K Ru 
Cl 2 [ (S) -Tol-BI NAP]©DMFttlPtt2 
5mg (0. 0 2 5mmol) Sr4p*.rS*f S*fc 0 

CD 31 P-NMR (CDClJ S:j||Sbfc»*, 4 3. 



9 p pmi:^i/jx htf~*aMKBI*ftfc. 

[0 12 7] (|gft«3) RuC 1 2 [ (R) -To 1 - 
BINAP][ (1R, 4R) -1, 4-^7^7-1, 

[0 12 8] 
Hfcl2l 



Rnd2[(R>-Tol-BINAP) 



(IR,4RH/«"wriii^ 



Rua2[(R>Tot-B1KAP|[ <1R,4R>l;Uiam^ 



[0 12 9] ^al/^fa- V?U/</ — )V 
2ml, (1R, 4R) -1, 4-^T^y-l, 4- 
^7x=;V^y8mg (0. 0 2 5mmol) SrJP 
X, RuC 1 2 [ (R) -To 1 - B I NA 

P]<ODMFtt#Q*2 5mg (0. 0 2 5mmol) £r 



%d*'&tz Q r®ffrg*W> 31 P-NMR (CDC 1 3 ) & 
SWgLfcJfc*, 4 4. 6 p pmfcV^^Vs/ Mf— 

[0130] «M*W3) 3, 4-o->ry^ntry7 f 

V- (3R, 4R) -i?t Kt3**>- (2R, 5R) - 
^7^Mfy^ 



3, 4-O-^T y^ot' UtV- (3R, 4R) -i^fc 
Kn*>>- (2S, 5 S) -*N*f- 

M. 52g (4. 4mmol) ^DM 
SOI 5m lfc##U T 9 Jtot by 27 g 

(17. 5mmol) SrJWiT 5 0ft"C2 4NfKia»L 

-(-^1>-y/»K^^= 10/1) -emmtzzk 

[0131] mmm4) 3, 4-o^y^p^^r 

V- (3R, 4R) -^fc Kp#5/- (2R, 5 R) - 
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♦ 




3, A-O-yfy^nt^Jfy- (3R, 4R) 

p D ^^_ (2R , 5R ) -^^fyo. 7 1 

IS (16 0S/5mmHg) LTg^O. 4 9 g 4: 
#fc„ IR^ 8 8 % 

1H-NMR (CDC 1 3 , Sppm) 
(m, 2H) , 3. 0 (m, 2H) , 
s, 4H) , 1. 39 (s, 6H) , 
J =6. 4 H z, 6H) 

[a] D 23 = 2 8. 9* (c = l. 4, Me OH) 
[0 13 2] (MMMS) RuCl 2 [(S)-bina 
p] [3, 4-0-^y7"P fyfV- (3R, 4R) 
-^bKn^rv'- (2R, 5 R) -i>TU^*Vs] 



: 3. 6 8 
1 . 4 6 (b 
1. 16 (d, 



1 > 3, 4-0-4 y^ntfyr^- (3R, 4R) - 
i/t Kn^i/- (2R, 5 R) -^T^/^fySO 
mg (0. 2 6 6mmo 1) , [RuC 1 2(V^»] 

2 82mg (0. 134mmol) &JOx, 3iiftT3 0 
#}f#Lfco IKWC (S) -B I NAP 1 6 6mg 

(0. 2 6 6mmol) $r*DxT5i^T4 5#jt#L 

T@W^^#fc 0 :^ft^ 31 P-NMR (CDCI 
3) *mfeLtc&m, 4 5. 4 p pm^i/^JfUy h tf 

[0133] (mmme) (r) -i, 2, 3, 4-x 

[0 13 4] 
Utl 3] 




RrtCycS>To«INAPj 



[0135] r^^y#H^T, fiSf^M^- h * u-:/ 

(Sfil 0 0ml) (2R, 5R) - 2 r 

r^y^f-ylilimg (O. 005mmolK 

fh7nyO. 37g (2. 5mmol) , JJ 
f)^y/n^7-;^i (1M) 

n/V— /H. 5ml Sraa--eSMlOL, JftftLfca, R 
uC 1 2 [ (S) -To 1 - B I NAP] ©DMFfflD 
^5mg (0. 0 0 5mmol) ^ifc 0 RJ&^ftK: 

2kSR*8«?ffi*T*£EAU ail:tl. 5f$fWfS#L 



L 00 



(Bfk*6 4% 

tii^U^A, ^7A:CP-Chi ra lcel-D 
ex CB, ^nA^^«)g) ^WELfcfc ££k 
9 1 %e e TfeofCo 

[0 13 6] i»6 fc|B««)*#-C, JBW^h^P 
^**ifc^ORj64**«)3fe^*S* (%ee) £|g 

[0 13 7] 







e e) 


R 


I - 1 


7-?PD 


9 0 b> 


I - 2 




9 1 a)M 


I - 3 


6, 7-$>* h** 


9 6 b) 


I - 4 




95 a) 



a) **7 4>Ett*: (S) -BINAP 



b) S/C=2 0 0 

[0138] mmmi) (s) -1, 2, 3, 4-r 



[0 13 9] 
Hfcl 4] 
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H 2 



RnCl2[(R)-Tol-BlNAP] 
[(2S,4S)-2,4~diaminopeiitaiie] 



8» 



[0140J 7Vv=^#Hftt, ffiSffi*- h * v- 7 

(StlOOml) 4"l-> (S, S) -2, 4-v>T^ 
yO^y&Bttfcl. mg (0. 0 0 5 mm o 1) » 7 
YyvVQ. 37g (2. 5mmol) , £ 
A^y/P/V-^ (1M) 7 
-VP 3 m 1 ^^m^e^P U |ftft'Ufc«, RuCl 
2 [ (R) -Tol-BI NAP] <0DMFf+jQW5m 
g (0. OOSmmol) ^D^fc 0 ©SXrttCTkSRtf 




KOH 

tt*8 3% fl £<0fc©<Wfe¥*E«*:i«* 

/V— ;V= 9/1, *7A:Chiralce] O 
B> ^ir/Hk*X* («) fit) -Cffl3tbfci:^6 7 5 

%e e Vh-olto 

[0 14 1] *lS«7i:B*o<M*-C, 
TEJSSrtrK (S) -1, 2, 3, 4-<rh 

? t Kb - 1 — *-!7 h-/l^©*Hk*%, 3t^*6ft% e e 

[0 14 2] 
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a) Rfoftm : 2 h r 

b) 5«l»fl: Uhr 

c) **7^>fitt^: (S) -Tol-BINAP 



d) (R) -1, 2, 3, 4-fh7t 

[0 14 3] (Htt0!l8) *^fiH*7-^ b**>-l, 
2, 3, 4-fh7t KD-l-t7f-/V^ja 

=3eV-l-r fynVO. 19g (Immol) * Ru 
C 1 2 [ (R) - b i n a p] [ ( 1 R, 4 R) - 1 , 
4-i?7i-;^V-l, 4 -i>Tx 5m g 
(0. OOSmmol) &lM7L7A'*yW&\*1t&\^ 
ft&LfcW y^n/V-^2. 5 m 1 *5£tf7k^fb#y 
#A>fy:/nyV-A'K* (1M) 10 0m14t*P*. 



****** ^ hfy 7 ' 

y^a/V — 9 2/8 x #7^ : Ch iralce 

l od-h. ^ (MO Si) -eaisut 

r 5> 9 2%e e-CfeofCo 
[0 14 4] *¥Stt5->« 1, 

2, 3, 4-th7tKP-l-t7h-/W^ 
ffi<§§W— h*^-^(**l 0 0ml)*lC 5-^h 
^rv'-l-f^P^O. 41 g (2. 5 mm o 1 ) , 
RuC12 [ (S) -binap] [ (2R, 5R) - 
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VT$S^*t>] 5m g (0. 005mmo 1) SrJP 

m 1 &£Xf7k®tit%V y^P/V-zV^ (1 

M) 1 0 0 n 1 ^Dx.fc. &jS;£ftt£*Pif£8^EE£-? 

-2/l)-CM®!b^^ttfr^feO. 3 6g£# 

^ (/) t> (d <D%^mm *&im# * * ^ v ? y y ^ - m 

Ch i r a 1 c e 1 OB, ^^±Mt^XM(W) S) 
-Zm&l-tcbZZ, 9 5%e e-X?feofCo 
[0 14 5] (HJg^l 0) 3fe^ffitt^-2-^^ 
-1, 2, 3, KP-l-t7 yvco^ 

ffi^Sbh- h * m& 10 0ml) RuCl 

2 [ (S) -binap] [3, 4-0-^^^!) 
7^- (3R, 4R) -i?tKP^>- (2R, 5 R) 
-^T^^f- y] 5mg (0. 0 0 5mmol) £ 
ADXT/W^ygmb^^lc, ^y^u/V-A^. 5m 



1 ^ICtK^^ y ^A-fyyn/^/— (1M) 1 
00/il^iU 5 2-^f^-l-fF7D>'0. 16g 
(lmmol) ^^Ufct^Sr^t^^Px.^o 

^JJ #9^ : 0DEX3 2 5, *-W=igi) "084 
^Lt^^, W>9 9%, 98%de, 88%e 

[0 14 6] (JtSfcflll) VEtt^LT 
(R) -Xylyl-BI NAP£ffl1/\ Z?Y ^y^L 
T (1R, 2R) -^^3i^yV'^U^r^^S:fflV> 

fc«*ttj|JS0!l l 0 h B*o*#-C**&ftofc 0 *g?fb 

^2 6%, 26%de, 8 4%ee (cisft) , 33% 
e e (transffc) "Cfoofco 

[0 14 7] (SltWl 1) **JStt-l-7*^- 
2- (N-P<?VV-N— ^Z'fA'TS;) - 1 -Zfv 

[0 14 8] 

Hki 5] 




Hi 



RvdsKS^TcMINAP] 




[0149] T/w^#ffl^T, ASfiS*— h * i>-^ 

(ftlOOml) f 3 ^ (2R, 5R) -2, 5-^ 
T^/^^1^^^2. 2m g (0. 0125mmo 
1) % l-7^~/V-2- (N-^^/V-N— <Z/*M 
fr) T^7*P^y- 1 -rfryO. 67g (2. 5mm 
ol) , 0. lN(Ot-^h^r^!J!)A^y7 p D^ 
y-vM. 5 m 1 iSSSW y T'n/V -;U5 m 1 *S 
ffi"C8M)DU SL%L>it&, RuCl 2 [ (S) -To 1 - 
B I NAPjcODMFttflPfel 2. 5mg (0. 012 
5mmo 1) «riJD*.fc 0 EJ&3Rfifc;j<SfSr 1 2^JE£-e 

HAU 2 5t;KTiii*iRBIS#Lfc«. assets/ 

^-tW) "OWSLT, 3fc^Si4- 1 -7*^- 2 - 



-A^O. 6 5gSr»fc 0 W9 7% 
[0 15 0] r<0t>OO36^*B*2i^r^^w^— 

/zc^/ — 5/1, ^7^ : Ch i r a 1 c e 1 

oj, y>f-fe^t*x« (*) so -eaMeufci^ 

5, *¥«Stt:8 9%eetfc!), ^7^7^-« 
S» 9 9%d e^±-Cfcoyb 0 
[0151] (Hm^jl 2) ^fStt-1 

[0 15 2] 
[ftl6] 
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RuC1 2 [(R)-Tol-BINAP] 
(!R > 4R)-l i 4Klbmii^l.4-<Ji|AaiyIbirfm 



KOH 

[0153] T/^y^m%T, IBffilM— b 9 
(gilOOml) (1R, 4R) -1, 

7xi^y-l, 4-^7^3. 6mg (0. 0 
lmmo 1) , l~7xX/V-2- (N-^/V-N- 

•^yyw/v) r s j-fxxAv- 1 -tvo. 5 3g (-2 

mm o I) , imfcUV V-fxxXJ-fl, (1M) 

lOO/i lRtMy:/n/V — ;U5ml ^^M^^D 
U JftftLfcflL RuC 1 2 [ (R) -To 1 -B I N 
AP] ODMFttft]$JC0 1 Omg (0. Olmmol) 

/v) *;^tt-i-y^^-2- (n- 

0. 5 g£#fc 0 4X^9 4% 



[0 154] ^(DfcaXD^^&V^T^T^^- 
/zn^y— yw=l 5/1, *9A:Chiralcel 

9 9%d egJUi^fcofc,, 
[0 15 5] 



(51) Int. CI. 7 

C 0 7 C 35/27 
211/27 
231/12 
233/73 

// C 0 7 B 61/00 
C07M 7:00 



»suta# 



3 0 0 



F I 

C 0 7 C 35/27 
211/27 
231/12 
233/73 
C 0 7 B 61/00 
C0 7M 7:00 



3 0 0 
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V 



F ? — 4G069 AA06 BA27A BA27B BC70A 

BC70B BE08A BE15A BE15B 
BE26A BE26B BE36A BE37A 
BE37B BE45A BE46A BE46B 
CB02 CB57 CB70 
4H006 AA01 AA02 AB40 AC41 AC81 
BA23 BA46 BA48 BA61 BA81 
BB11 BB12 BB14 BB20 BB21 
BB22 BC10 BC11 BC34 BE10 
BE20 BJ50 BNIO BV72 FC32 
FE11 FE12 
4H039 CA60 CB20 
4H050 AAOl AB40 WB14 WB16 



1 
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